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A bj Iran. A sencus icmiino!oj{ici-.l ami conceptual problem ofcvuljtior.ary theory a pouted out. Attfcc present, (he 
soxuaI selection could be considered a special type of natural .selection as well as an independent process operating n 
parallel with natural selection Some people use the term. jiaturar in the sense ,.nor,artificial". ..native" wink other* 
ir die sense ..c jtisaf by nature, by rtie biotic, or abiotic Ctcinrs of an viro.imenl" The origin of this discrepancy is clear 
When Cliaifcs Darwin introdneed the icnn ..sexual selection" as the name lur the process accompanying the competition 
among members of the same sex for mating opportunities, he failed to introduce a complementary term for all other 
forms of nonartificial selection According to my opinion (he term natural selection should stay reserved foT its original 
purpose, as (he general term coveting all forms of nenaruficial selection There arc no problems with its special form, 
sexual selection. For all other types of natural selection a new term - environmental selection should be introduced. 

evolution, sexual selection, natural selection, environmental selection 


Whenever the problems of sexual selection arc discussed, the author faces a serious terminolog¬ 
ical problem. Sexual selection could be considered cither a special :ypc of natural selection or an 
independent process operating in parallel with natural selection. Both concepts have their pro¬ 
ponents and opponenls. and both can be supported by historical and logical arguments. 

It can be claimed that there is nothing ..unnatural'* about sexual selection. Darwin introduced 
the term natural selection as a name for a process operating analogously to a process of artificial 
selection, but without human intervention. According to this criterion, sexual selection should 
be considered as a particular type of natural selection. In fact, selection in favour of individuals 
with the best abilities to find their sexual partners is in principle the same as selection in favour 
of individuals with the best abilities to escape their enemies or to use their food effectively. The 
only reason we use the term sexual selection, but not escape selection or food-utilization selec¬ 
tion, is that the former sometimes brings into existence colourful feathers in birds while the 
latter usually result in invisible adjustments of nervous system or of metabolic pathways. 

I* can also be argued, however, that Darwin introduced rhe term and rhe concept of sexual 
selection just to explain the existence of biological structures their origin cannot be explained by 
the process of natural selection Reading the book „The descent of man and selection, in relation 
to sex," (Darwin 1871) one quickly realizes that Darw in considered sexual selection as a process 
similar to, bn: distinct from, natural selection. Moreover, at least one basic difference exists 
between natural and sexual selection The former can only be responsible for the origin of struc¬ 
tures ar.tl behavioural patterns, which positively influence the fitness of the organism. The lat¬ 
ter, as well as artificial selection, can sometimes negatively influence this parameter. 

Terminological problems are not subjects w'hich scientists usually enjoy to play with. How¬ 
ever, in this case, making an exception might be useful. The reasons why differences in opinion 
on sexual selection cannot be settled, are really basic. Natural selection, the central term in 
modem theories of biological evolution, is understood in two different ways. Some people use 
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this term in the sense „nonartjficial, native. 4 * Others use the word ..natural" in the meaning 
..caused by nature, by the biotic or abiotic factors of environment. 44 Both are right. The fault lies 
with Charles Darwin. When he introduced the term sexual selection as the name for the process 
accompanying the competition among members of the same sex for mating opportunities, he 
failed to introduce a complementary term for all other forms of nonartificial selection. Instead, 
he continued to use the term natural selection (sometimes ordinary selection) in this context. 
Darwin probably did not realize, or at least did not explicitly state, that he started to use this old 
term in a new, more restricted meaning. 

From a technical point of view, there is no problem :n correcting evolutionary terminology. 
The term natural selection should stay reserved for its original purpose, as the general term 
covering all forms of nonariifioial selection. There are no problems with its special form, sexual 
selection. For all other types of natural selection, a new term should be introduced. The term 
environmental selection would probably be suitable 

Knowing how often the absence of the term for environmental selection has been recognized 
and proper solution suggested might be interesting it might be even more interesting to know 
why this solution has never been adopted. 

REFERENCES 

Darwin C. 1871: Descent of man. and selection in relation to sa. Vol. I . London. John M array, 423 pp 


96 



Aita Soc Zoo( Bofiem 60 77 102. 1996 
ISSN 0862-5247 


Neutral cage interactions in Mus macedonicus (Rodcntia: Muridae): 

an aggressive mouse? 


Daniel FRVKTA h & Jovana ^ihAkova 2 ' 


" Department of Zoology. Charles University, VinidnS 7, CZ-I 28 44 Praha 2, Czech Republic 
^Department nf Parasitology, Charles University, Vimdna 7, C7.-128 44 Italia 2, Czech Republic 


Received May 22, 1996. accepted June 27. 1996 
Published October 29. 1996 


Ab«rari lurrascxua) encounter bemren rapnvc wild-bom mice were video rccordod and subsequently analysed. 
Doth sexes oerfornKd highly agonistic interactions in which upright postures were dominant behavioural elements. 
The categories ot’agomslic behaviour associated with attacking, fighting or chasing were more represented in male- 
male interaction* than in those Icmalc-fcmaJc On the other hand, females spent more time by introductory behaviour 
and also by amicable behaviour. In spite of the above facts, the high level of female aggression inAfus macedonicus 
should be emphasized 

Agonistic behaviour, female aggression, behavioral ecology, wild mice, Mus macedonicus 


INTRODUCTION 

Mus macedonicus Petrov et RuJiic, 1983, is a strictly outdoor species of mouse inhabiting the 
souih of the Balkan Peninsula (e. g., Orsini et al. 1983, Bonhomme et al. 1984. Vohralik & 
Sofianidou 1987, 1992). as well as the large territories of the Middle East (e. g., Kratochvil 
1986. Auffray et al. 1990, Orlov et al. 1992). Despite its large distribution area it was recognized 
as a distinct species first in 1980s, and therefore, only a few studies concerning the population 
biology (e. g., Vohralik et al. 1996) and behaviour (Frynta et al. 1992, Frynta 1994) of this 
species have been published 

According to our experience with captive M. macedonicus, they seem to be unusually aggres¬ 
sive. It is nearly impossible to establish a stable group consisting of a few unfamiliar individu¬ 
als. Interactions of unfamiliar mice are regularly accompanied with strong violence. Due to this 
phenomenon, il is usually difficult even to form a new breeding pair. Our attempts to establish 
heterosexual pairs, e. g., 50 pairs in September 1988, resulted frequently in serious wounding or 
even death of the subordinate individual. Sometimes, e. g., stimulated by cage cleaning, the 
aggression appeared after the seemingly peaceful period. 

The aims of this study weft* I) to assess die level of intraspecific aggression in M macedon¬ 
icus, and 2 ) ro compare behavioural patterns performed in male-male and feniale-lemale en¬ 
counters. 'die study is pail of a research program involving comparative studies of aggressive 

behaviour in Palaearctic murids (Frynta et al. 1995, Cihdkova & Frynta 1996, Munclinger 1996). 
For ihrs purpose, a simple procedure of dyadic encounters in neutral cage permitting quantifica¬ 
tion of the behavioural elements m a standardised lest was adopted. This procedure is widely 
used in the studies of rodent behaviour, ar.d despite some limitations (see the Discussion) it 
remains a useful tool for comparative studies (c. g., Montgomery 1978: Apodemus sylvaticus 
versus A. jlavicoilis. Cassaing I9VU: Mus domesticus. M. spretus and M. spiciicRus). 
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MATERIALS AND METHODS 


Experiment] ant/no)* were captured near the Krumovo village(Sfc Bulgaria) in September 1988 They were initially housed 
ic heterosexual p<uts However, strong tight* resulted tr. separation or even death of the subordinate animal Each standard 
cage (42 '22 “22 cm) contained sawdust bedding, nesting material (hay) and shelters Ad libitum water and food (DOS2b 
mouse and rat breeder diet, wheat etc ) were provided 

IX melgs and X fcmahKofMuffmacvtfwucierwcrc included m the investigations At the time of testing, they were adult 
(overwintered) and sexually mature, males with teste* in scrotal position Despite then sexual maturity, females were actu¬ 
ally neither pregnant nor laetant 

BncouhtoK. between mite were earned out in a 50*30*35 cm glass cage The cage was divided by a thick card partition 
into two equal pails During testing, the tags was illuminated by a single 40 W red light bulb suspended in the distance of 
approximaicly I iircucs Mice were tested during the dark phase of their light-dark cycle (LD 14 8) At the beginning ol 
each expennier.isJ session, two mice were placed tn the per. on the opposite sides of the partition, and left for five minutes 
The centra! partition was then removed and video recording by a single VI IS-cam«a started The video camera was stopped 
etlhumdof the session, t c . ter minute* after the moment when oneor both animals paid attention to the other for the first 
time A (I or each session the cage was thoroughly cleaned using 96% ethanol 

In total, IX male-male and X female-female encounter* were performed Each animal was tested with different opponents 
two nines Repeated testing of the same individual occurred no earlier than 24 hours after the proceeding test No effect ot 
multiple testing was evident 


Tab I Mean deration (in seconds) of different behavioural categories n ■ number of dyads Means arc calculated per 
encounter Asterisks indicate significant comparisons (P<0 05) 



Females 

Males 

Mann-Whitney 


n» B 

n- 18 

P 

threat-attack 

29 5 

70 87 

0 0225* 

chase 

C 00 

8 18 

00323* 

roll-over fight 

1 85 

10 57 

0 0083* 

upright postures 

21S 12 

297 41 

0 4873 

ambivalent 

29 06 

49 54 

0 1484 

avoid-retreat 

16 91 

35 06 

0 4205 

flee-jump-freeze 

1 65 

13 72 

0 0343* 

submissive 

0 00 

5 22 

0 3674 

AGONISTIC 

32.) 84 

490 54 

0 0902 

(S E) 

(67 95) 

(48 52) 


attend 

11 04 

25 II 

0 0955 

approach 

41 55 

38 81 

0 5597 

nose 

133 69 

43 38 

0 0709 

INTRODUCTORY 

186 28 

107 29 

0 0486* 

(S E ) 

(43 31) 

(12 76) 


mutual groom 

J 3 23 

0 97 

0 0826 

body contact 

J9 04 

0 09 

0 0068* 

AMICABLE 

32 26 

1 07 

0 0427* 

(S E) 

(16 48) 

(0 91) 


self groom 

122 46 

123 04 

0 7180 

croach-sir 

259 55 

162 37 

0 1735 

INDIVIDUAL 

382 01 

285 42 

0 2323 

IS E ) 

(65 91) 

(33 93) 


loeo-explorc 

200 03 

223 95 

0 4874 

rear-jump 

75 59 

91 73 

0 4204 

EXPLORATORY 

275 61 

315 68 

0 5229 

S E 

_111^2_ 

(30 07) 
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Wc distinguished 33 behavioural elements adopted with minor changes from CiumeU (1977) ar.d Montgomery (197F), 
for description sec CihaknvA 4 Fryrtta (1996), which were summarised into 17 categories (Reman numerals) and 5 func- 
uonsil blacks. 

(A) Agonistic (1) I hrcHl-altBCk. (31) Chase, (Ill) Roll-over fight, (IV) Upright postures (Rox, Neutral upright, Defensive 
upright aod-’or threat), (V) Ambivalent (to-from and/or tail-rattle), (VT) Avoid-rctrcui, (VII) Flee freeze (including jump- 
aveurf), (VI11) Submissive 

(B) Introductory: (I) Attend, ill) Approach, (III) Nose. 

(Q Amicable (T) Mutual groom. (II) Body contact (i. c , lie on, crowl ur.dcr/ovcr, block) 

(L)) Individual (I) Sdfgroom.(II)Crooch-sit. 

(E) Exploratory (I) Lceo-oxplore. (U) Rcar*jump 

Video records of the encounters were subsequently observed and analysed The observed behavioural element.* wav 
quantified using the computer program package ACTIVITIES (Vrba& Donat 1993). Data on total duration of each of these 
elements for a particular session and animal were used as the primary data for further Analysis. Duration was expressed in 
seconds. 

The data obtained in males and females were compared using the two-tailed Mann-Whitney tesL 


RESULTS 

Both sexes spent considerable proportion of time by agonistic behaviour (Fig. ], Table 1). In a 
typical case mutual upright postures (mostly defensive) of both opponents were predominant. 
Also (he representation of ambivalent behaviour was high. There were only few' chase-flee se¬ 
quences, roost attacks resulted in a defence, but not lleemg. Sexual differences were not appar¬ 
ent. However, agonistic behaviour was the most represented functional block of bchaviouT m 
males (41% of time), whereas females spent slightly, but not significantly (P=0.09), less time 
(27%) by this behaviour. The situation becomes more clear when the individual behavioural 
categories are compared: mil-over-fight (P=0.00R3), threat-attack (FMI0225), chase (TMI.0323) 
and flee jump-free7e (P= 0.0343) were significantly more represented in male-male interactions 
than in those female-female. 



females 


males 


Fig I Percentage of time spenl in different types of behavioural male-male (right) and female-female (left) encounters of 
Mus maceilvmcus. 
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Significant sexual differences were found ulso in two other functional blocks of behaviour, 
bemalcs spent more time by introductory behaviour (P-0.0486) and also by amicable behaviour 
(P 0.0427), which wus poorly represented in females (3% of time), but nearly absent in males 
(less than 0 . 1 %). 


DISCUSSION 

Male aggression has a considerable effect on population structure in house mice (Crowcroft & 
Rowe 1963, Zegeren 1980). However, in contrast to the extensive literature about commensal 
mice, there are only a few studies dealing with the social behaviour m European species of 
aboriginal mice (Cassaing & Croset 1985, Sokolov et al. 1990, Jlurst ct al. 1994, 1996). Com 
parative studies showed high variation in the level of aggression among mice species (Zegeren 
& Oortmersen 1981, Cassaing 1990. Mnnelmgcr 3996). Jt may indicate corresponding varia¬ 
tion in social and possibly also mating systems. 

Behavioural patterns displayed by male A fits macedonicus in our experiments suggest high 
level of aggression, e g., they spent more than two times more time by agonistic behaviour, 
when compared with Mus domesticus in similar experiments performed hy Munclinger (1990). 
Surprisingly, not only males, but also females d Mus macedonicus were highly aggressive 

I hc phenomenon of female aggression was repeatedly described in house mice (e. g., Hoed 
1988, Brain Sc Parinigiani 1990. Parmigiani & Palanza 1994). However, female aggression 
towards ccnspecifics (especially adult females) is restricted either to the lactation period and 
pup defence or to the cohabitation with a territorial male (Brain & Pannigiam I c). Therefore, 
most studies performed in both commensal and aboriginal species of the genus Mus (e. g.. 
Cassaing 1990, Munclingcr 1996) reported only low levels of female-female aggression jn the 
neutral-cage conditions. 

Considering the extreme male aggression in Mus macedonicus, female aggression m this 
species can he simply explained by the genetic correlation of this character luiiwecn sexes (Hood 
Sc Claims 1988). No matter to its cause, however, the high representation of agonistic behaviour 
in ferrule-female encounters probably interacts with social and/or mating system in this species 
The relevance of simple laboratory experiments to natural situation is a matter of discussion. 

II is obvious tluit behavioural interactions are situation specific. The results of laboratory studies 
of aggressive behaviour are dqrendent upon the presence of scent marks, rearing conditions, 
prior experience znd other environmental factors (c. g, flood & Cairns ’989. Brain & Panm- 
giani 1990. Hurst 1993). On die other hand, us clearly demonstrated in laboratory mice, a 
considerable component of this behaviour is inherited and can be altered by an artificial selec 
lion (Cairns et al. 1983, GarnSpy el al. 1988, Cairns cl al. 1990). 
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Abstract. Diversity, abundance and seasonal changes of asctl ncrnakxle conunur.ity were studied m a South Bohemian 
meadow in 1986 I9R7 A total of IC9 species wens found, Pungentus them,* Goodey, 1943, Apon*.lutmvllu.> 
(duusicaudaius (Bail .an, 1865) - A ohu urut (Thome ct Swngnet. 1936). Hudorylatimu eenfrocenns (de Man, 
1880), Fdenchus vulgaris (Brzcsfci, 1963), Cephalobuspersegms Basnan, 1865 and Rhabditis maupesi Scurol in 
Maupos, 1910 group were Ihc most abundant nematodes Mean abundance of the total nematode community was 
1 22* I'/in : , mean biomass I 56 g m - Omni phages and bacteriophages dominated tn abundance, ommphagcs and 
predators in biomass 

Diversity, community composition, seasonal changes, meadow. Cental Europe, soil nematodes 


Grassland biorae covers approximately 24*10°km ? on the Earth's surface which is about 16% 
area of continents and islands and represents a very diverse group of ecosystems (Rychnovski et 
al 1985) inhabited by specific microorganisms, flora and fauna. Holocene Central Europe was 
mostly woodland territory but human population cleared large areas and changed them into 
settlemecs, cultivated fields or meadows Those changes affected populations of soil organisms, 
including nematodes and modified diversity of their assemblages. Soil nematodes can signifi¬ 
cantly influence energy and nutrient cycling in grasslands, therefore, scientists pay a consider¬ 
able attention to the composition and variation of their communities throughout the World 
(Overgaard Nielsen 1949, Wasilewska 1979, Scott 1979, Yeates 1984, Solovyeva 1986. Hodda 
& Wattless 1994. and others) 

In the Czech Republic soil nematodes of meadow ecosystems were studied at several locali¬ 
ties Lelidkova-Duskova (1964) investigated nematode fauna tn a wet meadow near Plzefi, Hanel 
(1993) studied nematodes in a cultivated meadow in Central Bohemia and Hanel (3994a) de¬ 
scribed the composition and seasonal changes of nematode community sn a 33-year old fallow 
There arc also data on species composition and abundance of a meadow nematode assemblage in 
the Krkonose Mountains (Hanel 1994b) Tins paper concents diversity, abundance and seasonal 
changes of sod nematodes in a humid meadow at the ChelCice village in South Bohemia. 

MATERIAL AND METHODS 

biveshgatioos were carnal out in ■ lumnd meadow in Socili Rohc^na. rhekticc vilJay:. 49 C 06'N, MWE. 570 mn s I. 
<quar: code 6851 m I Pc network ol squares on Ihc map of Uk Czech Republic for fuur.isiK research Long-term mean annual 
4iricrr.pcraiurc;nihcrcgionis7 3"C.prcc:piuiii>n 602 rrm Seasonal changes ol airicxperaurc ar.d precipitation in 3986- 
ISB7wcrcpublislicdbyllan£l{1994c; Seasonal changes cfsoil temperature (measured a'about 10—11 a m m ihc depth of 
5 cm) 3rd soil moisture in 0-5 cm and 5-10 cm (expressed in percentage of water in wet xml dried at IC5*C fci 4 hrs)at 
individual sampling dale* oris shown in Fig 1 Mean soil temperature was 10 1 “C in 1986 and 9 0 “C in 1987 Mean soil 
iDOBlurc in I986and 198? was 26 6% and 30 5%m0 5 cm, and 19 ]%and24 WimJIdem, nwpoetivdy 
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The plot was previously a cultivated field fallowed in 1975 and 1977 years, and then developed to a meadow' till 1985 
Since 1986 mowingv/asstoppctl.andibc plot was left mundisturbcdsucccssion again In both 19X6 and 1987 years, H:Uu\ 
/u-itj/u.vL ,Hoicu*nwl!ul., hithyrus ptulcnsia I. .Prunella vu/j;uml., and some other species dominated litre In 19X7. 
the meadow wa* partially flooded in spring Soil type is a wit loaincambisol,7 0%clay, 41 0%smd, pH (H.O) 5 5, humus 
lium mull. C,,,in 1) 5 cm2 6%, in 5 10cm I 9% Soil samples were taken in approximately monthly intervals m April- 
Docembcr 19X6 and m April-Dcccmbcr 1987 using a cylindrical corcr with an area of I cm'(inner diameter I 2 cm) tn 10 
replicate.' down tc the depth of 10 cm Sot! sample.' were divided into 0-5 cm and 5-10 cm suhsamplcs Nematodes were 
isolated from soil by means ofrho modified Baumann funnel method for 24 hrs Animals were fixed by hot FA A. temporary 
and permanent mounts were made by ihe glycerin-ethanol method (Saly 1983) A!! nematodes in samples were counted and 
identified simultaneously 


TEMPERATURE °C 



MOISTURE 7. 



10 


•i h 


A M 


A S O N D 
19B6 


A M J J 


A S O N D 
1987 


Fig I Seasonal changes of soil temperature and moisture (full line. 0-5 cm, dashed line 5 10 cm). 
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Nematodes were divided into trophic (ecological) groups as follows bacteriophages (species I 37, 75-77, 80 8.’ in 
Tab 1), mycophages/rrtyco-phytophagCs (fungal + facultative plant feeders) (38 45,47 55, 58-61,74), phyiophagc* (56, 
57.62 7J), omr.ipha^cb (ilU 109), predators (46.78.79.84 89) As concerns the group oiycophagc&'n>xo-phytopbages, 
representatives of the order AphekodiKia m the discussed meadow were mycophagous whereas those of the tinier Tykneh- 
ida arc also known to feed upon higher plants (Yeates ct al 1994) The methods of nematode diversity and biomass estimates, 
cirrcJatiof). cJuste; Analysis and ebaractcnsoc species combination arc described in a paper by ffdnCI (1994c) The lor*J 
inalcnal studied was about ?t 000 individuals lhc nematode material is deposited with the author ai I ho Institute of Soil 
Biology AS CR 


RESULTS 

A total of 109 spec.es of nematodes were found in the soil of the meadow studied. Six (seven) 
species, Pungentus ihomei, Aporcelaimellus obtusicaudalus 4 A. obscurus, Eudorylaimus ccn- 
trocercus, Filenchus vulgaris, Cephalobus persegnis and Rhabditis maupasi group, dominated 
in both years. Paratylenchus projectus was dominant in 1986 and Anaplectus granulosus dom¬ 
inated in i 987, too. There were 23 species in the characteristic species combination of the 
community in 1986 and 18 species in 1987 (Tab. 1). The mean value of the species diversity 
H’mdex was higher in 1986 (3.62) than in 1987 (3.45). 




fig 2 Seasonal changes of abundance (white bars) and biomass (black bars) of nematodes, upper part of the white bars is the 
abundance ir. the soil layer of (T-S cm. under pun in the layer of 5-10 cm, abscissas - confidence limits (P-0 05) 
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Tub. • Mean abundance(* lO'ind.nT^of&oi) nematodes in meadow, bold Constant species (C 5<1 ICKJ%) 



1986 

1987 

order: MONTIYSTERIDA 

(. Eumonht'rlirru vtilgartx (do Man, 1880) 

2.1 

20.1 

2. Eumonkyaera longicauJulula (Gcrlachct Riemann, 1973) 

- 

0.3 

3 Geumonhysiera villosa (BQttchli, 1873) 

0.1 

- 

order ARAEOLAIMIDA 

4 Cyhrulmlaimut halibut AndrAssy, 1968 

- 

0.1 

5 .4na/tlrcfusgrant*turns (Bastian, 1865) 

43-8 

655 

6 Pkclus acumwctus Bahian, 1865 

56 

17.1 

? PSecius aquatllis Andra>sy. 1985 

- 

2.9 

8. PUcius arratiu Basfcan, 1865 

5.5 

2 1 

9 Pleclus geophiiu.% dc Man, 1880 

0.7 

08 

10 Pleetu.* hmy.itautlutux Biitschli, 1873 

II 0 

9 3 

II Piet mspunefimis Basilun. 1865 

5.0 

23 5 

12 Pieitus pvrvus Bail inn. 1865 

5.3 

9 1 

13. Plectus rhxophiliU dc Man, 1880 

13.1 

10.3 

14. Pleclus samhaiu MitoletrJry, 1915 

0.7 

0.3 

15 Ph't lus fiha/icuf Andrassy, 1986 

3.0 

15.4 

16 Piet!usBoston. 1865sp. 

12.0 

- 

17 feracoptectus crmcnis (Butschli, 1873) 

4.9 

1 0 

18 ihlioiiemii otophorum (dc Man, 1880) 

0.2 

+ 

19. Tylocephalus aurtculatus (BOttchll, 1873) 


0.1 

order TERATOCF.PHALIDA 

20. Metaltrrulocep ha! us < ra&siJens (dc Man, 1880) 

0.9 

06 

21 Terafacephalur paratonuix F.roshcnko, 1973 

0.1 

- 

22 n-rutotephahu icrreslns (Biitschli. 1873) 

02 

- 

order RHABDITIDA 

23 Heuroiephaiobus eimgatus (dc Man, 18.W) 

19.2 

13.6 

24 thwrocephaiobus Ivngicaudatus (BQttchli, 1873) 

03 

0 3 

25 Helen* ephalubm luufi Andrdssy, 1968 

- 

07 

2<> Ccphafobtu persegws Bastion, 1865 

65.6 

60.8 

27. Cephalobut Bastion. 1865 sp. 

7.1 

- 

28. Euccphalubiu uxyuroides (dc Man, 1876) 

58.2 

44.0 

29. Eucephifabui .’iriaim (Basiian. 1865) 

19.7 

8 1 

30 Eucrphnfohut Stumer, 1936 sp 

0 1 


31. Acn‘btlouk-5 minus (dc Man. 1880) 

61.2 

23 9 

32 Acmbeloidesi Cobb, 1924) sp, 

- 

0 4 

33 Panagrolamus riyidur {Steiner. 1866) 

62 

14 1 

>4. Bur.uifa mnnhyuna (Bvluchli, 1873) 

8.4 

3 5 

35. RhabdiU* maupait group Seurat in Maupas, 1919 

72.7 

58.4 

30 dducr larvae 

0.6 

- 

orccr DIPl.OGAS THRIDA 

37 Dtpingaxtar Schuitzc in Cams, 1857 sp. 

- 

02 

order. APIIULTNCHIDA 

38 Aftheleni hui avenue Hastian, 1865 

236 

7 8 

39 Paraphtltm-hus pscudvpaneiwus (Mioilotzky, 1922) 

02 

09 

40. Aphelenchotdts sapropbilus hrunklin. 195/ 

+ 


and 

10.7 

40 

41 Apheienchouies blwJophlhorus Franklin, 1952 

+ 

+ 

42 Af/heiimcliuulKS contpo&ficola Franklin, 1957 

+ 

+ 


m 






THkT 


43 Aphelenchoi&s cynus Puc.lcr. 1957 

*9* 

U0.2 

4-1 Aphelenchoides Fischer, I894sp 

+ 


45 Apftele/tchoides minimus Mcyl. 1953 

0.4 

02 

46 S*-mura Fjcbi. 1931 

0.6 

0.1 

onJcr TYLFNCHIUA 

47 Fticnihus cyiir.dncu* (Thorne cl Matck. 1968) 

- 

0.4 

48 Fiienchus diwrcpans (Andra.tsy, 1954) 

19.9 

3.5 

•19 Filenchus hetenae (Sztzygiel, 1969) 

4.0 

2.1 

50 Fiitnthus mmuius (Cutib, Ib93) 

44.3 

4.9 

51 Fdmchux pofyhypnus (Slcincr cl AJbin. 1946) 

23.1 

6.3 

52 Ftitnckus wlgansltiizcste, 1963) 

69.1 

62J 

53 (Andrdisy, 1954)sp 

2.6 

- 

54 Lelem hat leptusoma (d«i Man, 1880) 

- 

0.1 

55 Tytemkia rune Siddiqi. 1963 

0.8 

0.9 

56 AglcnrJws ugncvla (dc Man, J $84) 

15.7 

8.5 

57 Coskmhvx customs (dc Mnn. 1921) 

2.4 

0.5 

58 Maienchus ucarayensis Arvirl-sy, 1968 
and 

2.4 

2.9 

59 MaUnchuA undraayi Mcmy, 1970 

60 P.tilrnt h:L> teres/remits Hagemeysr ct Allen. 1952 

3.0 

0.1 

51 Boitvdvrus mnuptus (Andrmy. 1961) 

24.6 

7.6 

62 BityleiKhus dubms (Jlubchlj, 1873) 

0.3 

0.1 

63 Hzlitoiyienchus dihyfiera{fZo\ib, 1893) 

0.9 

- 

64 Ifaluotylaichuspteudnrobuxtus (Steiner, l9!4) 

l.l 

06 

65 Rutyfenchus/alltmihti*!ux Slier, 1965 

56.9 

17.0 

66 Prulyltmhuscrcnutus Loof, I960 

22.1 

7.0 

67 Heierodero Schmnil. 1871 sp 

0.1 

_ 

68 Mtloidogynt rCocldu 1892 sp 

0.3 

- 

69 Pvalyienihid! aucrodarus \wAxzf~ty, 1959 

5.7 


71) Pur alylcnc.hu v pro/et!ur Jcnk: iu. 1956 

80.1 

23.3 

7| Mucrap’v.ihonm ornate (Raski, 1952) 

6.6 

0.3 

72 Nolhocriconema Dc Grissc ct Loof, 1965 ip 

— 

0.1 

73 0<ptevAiu(Filipjev r 1936) ip 1 

54 

2J.J 

74 Keodilylenchus Mcyl, 1961 sp 

0 1 

- 

order HNOPLTDA 

75 Bastuintagraedis dc Man, 1876 

0.1 

0.5 

76 Pmmalolaimusdohihurus dc Man, 3880 

- 

5.8 

77 Pfismatolaiinus intemtdius {BuCschl;, 1873) 

3.1 

OS 

*8 TnpyUi affinr dc Man, 1880 

- 

1.0 

79 Tnpyla JtlicauJula dc Man, 1880 

22.7 

33.4 

80 Alaimus meyU Aadrimy, 1961 

- 

0.1 

81 Alaixiui paryui Thome. 1939 

2.1 

— 

82 Alamus pnmatvus dc Man, 1880 6.5 8 4 

83 Paramphudehst dolichunu (dc Man, 1876) 

5.1 

1.9 

order MONONCHIDA 

8-5 CJarkuvpupiUaltix (Haitian. 1865) 

22 

5.9 

85 Priori.hulti*puncuitus (Coftb. 191?) 

4.7 

1.6 

86 Myhru huha (Cobb. 1916) ip 

01 

- 

87 Anaionch'.u indemand (dc Mar,, 1876) 

50.9 

37.5 

order DORYLAIMIDA 

88 Mygviaintur Uuchyuns (dc Man, 1880) 

0.1 


89 Nygulmmus Cobb. 1913 sp 

0.1 


DO Prodvryfatmus parvkvTgrctiudc/(us(MKOtetcky, 1925) 

24.4 

34.0 
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fab l (continued) 



1986 

1987 

91 Mnodorylaimut basuani(li\i\xhYi, 1873) 

16.8 

25.9 

92. Eadaryfomw carten (Basilan, . 865) 

0.9 

- 

')i EuJorylatmux ce/rlmcerxMS (de Man, 1880) 

67.1 

126.1 

94 Eudorvlamus pur\-js (dc Man. I 88 O 1 

1 0 

0.1 

95 Eudorvimmus Andrtssy, I959sp. 

3.9 

7.3 

% Tiionui eitersberxtnur {<lc Man, 1885) 

57 

1.4 

97. ThnraisJhtmtt, \9?dtp 

24 

- 

98. Dorydoreltaproiensu (dc Mar.. I&80) 

0 1 

1.3 

99. Aporcelaineifus obtusicaudatus (Basuan. 1865) 

« 

* 

and 

69.1 

64.6 

100 Apo/i duuneUtu ohscuru* (Thorro ct Swangcr, 1936) 

+ 

+ 

101 Apurcefutmu* cury.hiru (DiflevSCn, 19)1) 


0.3 

102 . Pungentus thornei Ooodcy. 1943 

73.1 

99.0 

103 Pungenius manetam At them 1950 

02 

0 1 

lOt Oxyilrus oxvi>>phalus (dc Man. > KH5) 

102 

9 1 

105 Axonchium cororatum (dc Man. 1906) 

1 7 

- 

106 Axonifoum proptnquum (dc Man, 1921) 

42.2 

46.9 

107 Doryiajmellus virginurnrts Cobb, 1913 

1 0 

03 

108 TylendwUumelluxCobb :n M V. Cobb. 1915 sp. 

28.4 

166 

109 Diphlherophoru dc Man. 1880 sp 

53 

1 9 


The mean abundance of the nematode community in 1986 and in 1987 was 1.31±0.26* 10* 
ind.m 2 and U3±O.I7*i(Find.m respectively (Tab. 2). Seasonal changes of nematode abun¬ 
dance showed no prominent maxima or minima, the greatest population densities were found in 
April 1976 and in November 1987. Nematodes mostly inhabited upper pans of soil and in 1986 
and 1987 71.3% and 76.7% of specimens were found in the layer of 0-5 cm, respectively. The 
adult specimens represented 37.3% (32.4-42.9%) of the nematode community m 1986 and 
31.5% (24.4-37.1%) in 1987. 

Seasonal changes of nematode abundance were significantly positively correlated with soil 
moisture in 0-5 cm (r p =+0.79, P-0.05) in 1987, whereas there was a insignificant negative 
correlation (r P =—0.29) in 1986. The corresponding (insignificant) values in 5-10 cm were r p ^0.21 
and r r -i0.02. respectively. No significant correlation was found between nematode abundance 
and soil temperature. Insignificant negative correlations were calculated between nematodes and 
precipitation (r,=-0.43) and air temperature (r»=*-0.31) in 1987 whereas those in 1986 were positive 
(r»~+0.43 and r,~H).22, respectively). 

The mean biomass of the community in 1986 and in 1987 was 1.5740.33 g.m z and 1.55*0.15 
g in \ respectively, und the species Aporvelaimellus obtusicaudatus * A obscurus, Anatonchus 
Iridertlntus. Pungentus thornei and ICudorylaUnus centrocercvs represented nematodes with the 
greatest individual biomass. The mean individual biomass of nematode specimen in the whole 
community was lower in 1986 (1.22*0.13 g) than in 1987 (1.40*0.15 g). Seasonal changes of 
community biomass mostly coincided with those of the abundance. 

Two ecological groups dominated in 1986 and in 1987: oinmphages (27.0% and 38.5% of the 
total abundance, respectively) ami bacteriophages (33.5% and 37.5%), Omniphages represent¬ 
ed 65.9% of the nematode biomass in 1986 and 69.4% in 1987. The biomass of predators was 
22.3% in 1986 and 18.9% in 1987 (Tab. 2). 
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1906 1987 


Fig. J. Season*/ changes alubundzncc ofccological groups in nematodecommunity. A: bactoiopfui'iis soled line, myoi 
phagcs'rnyco-phytoph3ccs-hinkcnlirc,phytophagw. doited line Beomniphages solid linc.prc*lnlor> broken line 
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Tab. 2 Mean characterises of soil nematode community in meadow. A - abundance (lO’md.m '). B - biomnss (mg. in i ). H' 
index ofdivcrsrty. Cl, - confidence limits (P*0 05) 


1986 1987 



A 

8 

A 

B 

Bacteriophage* 

441 

112 

424 

i 52 

M ycoptuige v 1 nyco -phytophages 

239 

25 

114 

14 

PhytopbagCs 

198 

49 

78 

15 

Omniphagc* 

353 

1034 

436 

!076 

Predators 

81 

350 

89 

293 

Total nematodes 

1312 

1570 

1132 

1150 

±ct. 

±260 

±330 

±170 

*(50 

% of ad: i: is 

37.3 


31.5 


number ot species 

94 


87 


K’ 

3.62 


345 



Seasonal changes of nematode trophic groups are .shown in Fig. 3. The abundance of bacren- 
opYuigous nematodes gently declined from spring to autumn. Three genera were dominant in 
both 1986 and 1987 years as follows: Ccphalobus (5.6% and 5.4% of the total nematode abun¬ 
dance). Eucephatobus (6.0% and 4.7%) and Rhabditis Dujardin, 1845 (5.6% and 5.2%, respec¬ 
tively). The genus Acrobeloides dominated in 1986 (4.7%), the genera PJectus and Anaplectus 
De Coninck er Sch. Srekhovcn, 1933 in 1987 (8.0% and 5.8%, respectively. 

Mycophagous nematodes + facultative plant feeders reached high population densities in 
April 1986, August 1986 and November 1987. The most abundant genus was Ftlenchus (12.5% 
and 7.0%). 

The abundance of phytophages fluctuated during 1986 to decline in the period April - Sep 
tern her 1987. then increased in November and fell down in December again. Only the genus 
ParutySenr.hu.'! Micok-tzky, 1922 dominated in 1986 (6.6%). 

The first peak of ommphages abundance was observed in April 1986, then the population 
densities of Dorylaimida fluctuated till September - November 1987 when their abundance 
incleased. The dominant onuiiphagous genera were Aporvelaiittcllus iieyns, 1965 (5.3% a:id 
5.7%). EudoryUiimus s. I {6 2% and 12.0%) and Pungentus Thome ct Swanger, 1936 (5.6% 
and 8.8%). 

Population densities of predators were almost constant during the two years of investigations, 
the genus Anatonchus (Cobb, 1916) represented 3.9% and 3.3%, the genus Tripyh Busliuu, 
1865 1.2% and 3.1% of the total nematode abundance in 1986 and 1987, respectively. 

Dendrograms of cluster analysis m Fig. 3 show that the generic composition of nematode 
assemblage ia 1986 was different from that in 1987. The visualized differences were mainly due 
to mycophagous and phytophagous species whereas the population densities of predators and 
bacteriophages were almost equal in both consecutive years (Tab. 2) 

DISCUSSION 

Nematodes in the meadow studied represented a diverse community. Saly (1983) recorded 165 
species of nematodes at 40 localities in Slovakia and at individual stands the number of species 
was lower than in the studied meadow. Wasilewska (1976) found 74 species of nematodes in a 




meadow near Warsaw, Uodda & Wan less (1994) determined 154 species m chalk grasslands in 
lingland A great number of nematode species (144-174) inhabited various meadows in Karelia 
(Solovyeva 19S6), too. In die Czech Republic, Lcllakova-Duskova (1964) determined 22 species 
in a wet meadow in South west Bohemia, Hhn61 (1993, 1994a) found 57 species in a cultivated 
meadow- in Central Bohemia and 81 species in a dry fallow in South Bohemia. A high number of 
species (87) was also in a Krkonose Mts meadow, however, only two species (Parutylcnckus 
nticrodorus and Aglmchus agricola) represented 59% of the total abundance (Flanil 1994h) and 
the equitabihty of the nematode community was lower than the species number and their equita- 
bility in lowland or highland meadow's. 

The abundance of nematodes in the investigated meadow was relatively low but the biomass 
was proportionally high. LclIakovjbDuSkovd (1964) estimated the abundance in a range from 
0 9 to 3 9* I0 U ind m \ Wasilewska (1979) gives the mean value for grassland nematode abun¬ 
dance m Poland 2.8xl9*ind.m : (biomass 1.7 g.m ’), Solovyeva (1986) found the abundance in 
the meadows of the Furopean part of the former Soviet Union i. 1-3.4* IO”snd m ‘and the bio¬ 
mass 1 8 5 4 g m 7 Ricou (1979) in Cook et al. (1992) estimated the nematode abundance in 
French pastures from 1 5 to 55.0*10' s ind.m ? and biomass front 0.4 to 2.2 g.m ; . Those differ 




YEAR 


Fig - ChiUcr analysis of soil nematodes A genera presence B lcg(x> l) genera abundance 


111 





ences can be explained by a different composition of nematode communities For example, 
Wasilewska (1979) gives the abundance of omniphages (pantophages) 0 7 X -10‘ md m : and that 
of phytophages I I * 10*ind m 1 A high abundance of nematodes in grasslands usually reflects 
population densities of the phytophages and the omniphages represent a greater part of the 
biomass In the meadow studied, the abundance of phytophages was low (especially in 1987) 
and, consequently, the abundance of the total nematode community as well 

Seasonal fluctuations of nematode abundance in the meadow studied were mostly insignifi¬ 
cant Similar changes were also recorded in the dry fallow which is about 1 km distant from Ok 
meadow On the other hand, nematodes ;n a mountain meadow in KrkonoSe Mts underwent 
significant abundance changes from 0.3 to 5 7x10* md m ’ The range of nematode abundance 
fluctuations m different meadows can be caused by a lot of abiotic and biotic factors, unfortu¬ 
nately. recently available data are not sufficient to support a concise hypothesis on that phenom 
cnon Nevertheless, it seems to be true that nematode annual cycles in grasslands may be better 
correlated with plant production than with sod moisture and temperature which have a direct 
effect on plant production (Ycates 1984) 

The studied meadow represented a humid stand, the fallow a dry one, but the quantitative 
parameters of ncmaiode assemblage in the fallow (abundance 1 (WMO^rndni t , biomass l 37 
y m \ mean individual nematode biomass 129 g, 31 3% of adult specimens) were similar to 
those in the meadow The nematode diversity (number of .species, H’spp) was higher m the 
meadow than in ihe fallow (81 species, H’spp-3 11) and these differences could be a result of a 
different water supply in the compared sites (meadow in a shallow depression, fallow at a terrace 
on a gentle slope) It is known that soil moisture can significantly influence the composition of 
nematode communities mmeadow ecosystems (Solovyeva 1986. Wasilewska 1991) In the mead¬ 
ow studied there were remarkable changes m proportions among nematode populations of dif¬ 
ferent feeding habits which appeared during the year 1987 (Fig 3) The abundance and domi¬ 
nance of bacteriophages decreased whereas those of omniphages increased, and the abuncance 
of phytophages ■+ tnycophages was lower than in 1986 Tins phenomenon was probably causal 
by abundant precipitation in winter 1987 which resuited in meadow flooding in spring and a 
high soil moisture during the year (Fig I) Hu r op can Dorylaimida are probably better adapted to 
swampy soils than Tyler.chida, for example Gagarin (1981) recorded numerous species of Dor- 
ylaimida in freshwater biotops of the European part of the former Soviet Union but Tylenchida 
were absent there, Wasilewska (1991) documented increase in the abundance of Tylenchida 
with the drainage of peat soils, etc A lot of Dorylaimida species can also feed upon plants 
(Yeafcs el af 1993) and probably compete with Tylenchida at some localities However, their 
life cycles are longer than those of Tyler.chida which could explain their delayed abundance 
increase in autumn 1987 The decrease in the abundance of the bacteriophages since spring to 
autumn (Fig 3) probably reflected litter decomposition Stable population densities were in 
carnivorous nematodes as the dominant predators. Anaronchus tndematus ar.d Trtpyla jiheav- 
data, prefer wet stands and live m fresh water reservoirs 

The different water regime in consecutive years ar.d its miluer.ee on nematode populations 
could also be reflected in negative correlation of soil ((>-5 cm) moisture with nematode abun¬ 
dance in 1986 but a positive correlation in 1987 Unfortunately, nematode species requirements 
for soil moisture are poorly known in details, moreover, flooding in spring was likely accompa¬ 
nied by soil oxygen deficiency, changes m root production of different plant species and their 
succession, variations in population densities of nematode predators (ocher than nematodes) and 
parasites, etc 



Generally, the soil nematode community in the meadow studied in 1986-198 / represented a 
complicated heterogeneous system which was able to maintain a sufficiently stable diversity, 
abundance and biomass (Tab. 2) irrespectively it underwent detectable structural changes (Fig. 
4} Those structural changes could be connected with variations in soil water content. It is a very 
difficult question to answer why the nematode community was so msihoit to ibis kind of stress. 
An explanation (besides those discussed above) could consist in a stable abundance of preda- 
ceous nematodes, the positive effect of predators on animal community diversity was discussed 
by c g Prune (1966). As the dominant predators were well adapted to moisture variation .heir 
role in the control of nematode populations was probably not negatively affected 1 owevattis 
suggestion may be problematic, studies on biological qualities of individual nematode species 
deserve more attention then they were paid to till now. 

SUMMARY 

I. Species composition, diversity, trophic structure and seasonal changes of a soil nematode 
community were studied in a meadow in South Bohemia in 1986 1987. 

2 A total of 109 species were found, Pungentus (hornet , Aponelamelte obtiwcaudatux -A 
obscurus . Eudorytaimus centrocercus, Filenchus vulgaris, Cephuhbus persegms * 
Ms maupast group were dominant nematodes >n both years. Pararylenchus projects dom¬ 
inated in 1986, while Anaplectus granulosus in 1987. . 

3. Mean nematode abundance was 1.22* I Pm a . the proportion of adult was afKiu 

34.4%. Seasonal changes of the nematode community were marked by r.o dist.net maxima or 
minima The mean biomass of nematode community was 1.56 g-in . 

4. Bacteriophages and omniphages were the most abundant trophic group of nematodes, om- 
mphages and predators had the greatest biomass. 
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Abstract The existence ofa negative relationship between lower development threshold (1*DT) and sum ofcfTcctivc 
temperature? (SHT) established earlier (Honik & Kocourek 1990) was examined using data lor 463 spcctcs and 
sutepwesof 14 i-.Kcttfnxlere. The results were concordant with earlier conclusions. TTysIb’.cm regressions of LDT on 
SET 'were negative Old jfc.I:*licclly significant for 12 of twenty data sets for particular development stages and orders 
represented by >10 population*. For lotal development the negative LDT/SET idelioiiship v.«sigruf.cunt for 7 orders 
represented by > 10 populations For combined data of all Insccta, significant negative LDT/SET relationship was 
found n eggs and ixipac. For larvae and total development the relationship was not significant due to variation of 
average SET between orders. Weighted averages of the slopes of different orders predicted 8 2.3 "C, 1 I *C, 2.9 ‘C arid 
2 9%'decrease of LDT per 100 day degrees increase of SET in eggs, larvae, jiupac and total development, respectively. 
The sources of the scatter of the data decreasing the significance of the results arc disci-sscd. 

Development threshold, effective temperatures, egg, larva, pupa, growth, adaptation 


INTRODUCTION 

Temperature is an important factor of development time in insects. Over a range of ecologically 
significant temperatures., development rate (a reciprocal of development time) increases linearly 
with temperature. Assuming the linear development rate/teinperalure relationship, we may cal¬ 
culate thermal constants for the development: lower development threshold LDT which is a 
temperarure at which the development ceases, and sum of effective temperatures SET which is 
the total of heat units (day degrees above LDT) needed to complete the development. In tact. Ihe 
relationship is nonlinear at low temperatures near to LDT and at high temperatures which 
become harmful to the organism. However, over the range of ecologically significant tempera¬ 
tures the development rare may be calculated using linear development ratc/tempcrature rela¬ 
tionship. It enables an easy prediction of the length of development under a variety of conditions 
including natural course of weather. 

Earlier we have demonstrated (Honek & Kocourek 1988) the negative relationship between 
thermal constants of development for a group of aphid predators. In a particular development 
stage, LDT decreased with increasing SET. Similar though more diffuse results were obtained 
with a large set of data retrieved from literature and naturally burdened by much „noise“ The 
negative LDT/SET regressions calculated for egg, larval, pupal and total development were 
statistically significant for seventeen of 21 sets of data for particular orders where n was greater 
Ilian 10 (Honek & Kocourek 1990). The negative LDT/SET relationship results from the fact 
that regression lines for development rate plotter! over temperature intersect above LDT, within 
the range of ecologically relevant temperatures. Recently, Trudgill (1995) proposed a functional 
explanation for the negative LDT/SET relationship. Of two species the one with lower LDT and 
greater SET develops faster at low temperatures below the intersection point of regression lines 
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while the one with higher LDT and smaller $F.T develops faster at higher temperatures above 
the intersection point. One may predict a tendency for decreasing LD T and increasing SET with 
increasing geographic latitude. While the first consequence appears trivial the second predic¬ 
tion is unexpected. In fact, the data retrieved from published information, however biased by a 
serious „noise“, revealed statistically significant tendencies coherent with these predictions (Honfik 
1996). 

In thts paper 1 verify the earlier conclusions (Honfik & Kocourek 1990) concerning LDT/SET 
relationship on an independent set of data and discuss the causes of great scatter of published 
valuse of thermal constants. 


MATERIAL AND METHODS 

Lower development threshold LDT and sum of effective temperatures SET were recalculated from literature data on duration 
of non dormant development at constant temperatures. The data were retrieved from Denture. No attempt at assorting the data 
was made to prevent a subjective selection of results in favour of the hypothesis. LDTand SET were calculated using data on 
development dural ton »J temperatures 28 %' or 80 F, m thermophilic specie* with LDT >16 "C from temperatures 32 °C, 
using the linear relationship 

l/D = aT + b 

where D is duration of development or its paricular stage (days), T is temperature (°C), a Ihc slope and b the intercept of 
linear regression From here LDT (°C)-b.’a, and SET (day degrees dd) - l/a 

A linear regression of LDT on SET was calculated for particular development stages and iota! development, using data for 
different orders and total Insect a Average slope for combined data of particular development stages was also calculated as 
weighted mean (by number of eases for each order) of slopes for different orders. This procedure partly eliminated the effect of 
ordcrspccific differences in SET The aphids were considered separately of other Homoptcra due to their v:v [parity' 

RESULTS 

The regression of LDT on SET was calculated using data for 463 species and subspecies of 14 
insect orders (Appendix). The negative LDT/SET relationship was established in all develop¬ 
ment stages and orders except the eggs of Thysanopiera (Tab. 1). Average LDTs for eggs, larvae 
and pupae were similar while average SETs were typical for different development stages. 

In eggs, negative LDT/SET relationship was statistically significant in 7 of 23 orders {Tab. 
1). T he slopes of significant regression lines (in orders where number of investigated popula¬ 
tions was n> 10) predicted a 1.7 °C (Hymenoptera) to 4.1 °C (Heteroptcra) decrease of LDT per 
100 dd increase of SET. The cumulative plot of data for all orders (m=383, F-0.084. p<0.05) 
predicted a 1.3 °C decrease of LDT per 100 dd increase of SET (Fig. 2). Weighted average of the 
slopes of different orders predicted a 2.3 °C decrease of LDT per IOO dd increase of SET. 

In larvae, negative LDT/SET relationship was established in particular orders but not in the 
cumulative plot of data for all orders (Tab. 1). The relationship was statistically significant in 5 
of 12 orders, in Neuroptcra and Orthoptcra the results remained below the limit of statistical 
significance due to small n. The slopes of significant regression lines (in orders with n>10) 
predicted a 0.7 °C (Lepidoptera) to 4.9 °C (Aphidoidea) decrease of LDT* per 100 dd increase of 
SET (Fig. 2). The plot of cumulative data for all orders did not reveal a significant LDT/SET 
relationship, due to large differences in SET between the orders (Tab. 1). Weighted average of 
the slopes of different orders predicted a I. I °C decrease of LDT per 100 dd increase of S ET. 

In pupae, negative LDT/SET relationship was significant in all orders (Tab. 1). The slopes of 
regression lines (in orders with n>10) predicted a 1.5 "C (Diptera) to 3.7 C C (Coleoptera) de¬ 
crease of LDT per 300 dd increase of SET. The cumulative plot of data for all orders (n--391, 
r^0.241, p<0.001) predicted a 2.6 °C decrease of LDT* per 100 dd increase of SET (Fig. I). 
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Tab. 1. Average (+SE) lower development thresholds (LDT, °C). surm of effective temperatures (SHT, dd). cocfficjcnts of 
dctcrmmauon «r), slopes ol regressions of LDT on SHT (a* I0*. t c. °C decrease of LDT per 100 dd increase of SbT). and 
slopes of regressions calculated by HonCk ami Kocourck (1990) (a*" 10', only for sen where n> 10 and p^.OS);'® signifi¬ 
cant ni p<0 05 



ii 

LDT 

mean *5 E 

m 

meanlSF 

r* 

a( y 100) 

a* ("1003 

EWiS 







Aphidotdea 

4 

7 2*06 

94.7+3.7 

0 587* 

-124 


Colcopkta 

118 

11.740.3 

86.5+6.6 

0.129* 

-1 9 

-2 8 

Dcrmaptcra 

3 

13.3 

109.0 




Dipt era 

44 

$.7+0.4 

52 4x6 5 

0.013 

-0.7 

-5.8 

F.phemeroptcra 

6 

3.6*0 7 

357.2*48.9 

0.010 

-0.1 


IktouiptfTa 

53 

11.6*0 5 

1168*6.5 

0.27. 1 i“ 

-4.1 

-1.9 

Hnmoptera 

33 

13 5iQ 4 

105.1*5.8 

0.091 

-1.8 


HymeiKipln.i 

12 

11 r«o 9 

114.1*41.3 

0.565“ 

-1.7 


LcpiJoptera 

92 

10.1*0.3 

89 1*5.9 

0 111“ 

-18 

-5.2 

Moiroptcrn 

6 

10 4-tJ 8 

63 1*11.7 

0 870“ 

-14.3 

-12.7 

Odonula 

3 

13 1*0 7 

176 6+18 4 

0 999' 

-3 7 


Orth yp ter a 

7 

12.3*1.9 

343 6*50 6 

0.519 

-2.7 


S'.phanaptcra 

1 

6.2 

42 3 




Thy :a no p'.cra 

7 

8.241.0 

88 7*16 4 

0.009 

05 


Total 

383 

10 8*0 2 

98.9+4.2 

0.084> 

1 3 


LARVAL 







Aphidoidsa 

43 

5 2+0 5 

127 0*6 0 

0 402* 

-4.9 

-2 3 

ftlattodca 

4 

130105 

3883 6*250 7 

0.978- 

-02 


Colcoptcra 

126 

13.8*0.4 

305.5*12.8 

0.001 

-0 1 

-0 7 

Dermapte'a 

1 

17.2 

457.8 




Diptera 

57 

8.540.5 

156 9*15.9 

0.263* 

-1.7 

-2 9 

Noirroplera 

55 

12.CUC. 3 

272.0*1.5.0 

0.009 

-0.2 

-2.2 

Homopteia 

38 

12.2*0 5 

236 2*19.9 

0.263“ 

-1.3 


Hymenoptera 

18 

11 0*0 8 

201.4*25.2 

0.215 

-1.5 


Upicoptcra 

167 

10.3*0.3 

364.9*15.6 

0271“ 

-0.7 

-1.3 

Nemroptera 

6 

12 1*2.0 

148.9*20 1 

0 275 

-5 3 


Otthoptera 

30 

17 9*0.7 

542.6*63 8 

0.379 

-07 


Thywnoptcra 

8 

7 8*0.7 

150 3*16 5 

0.117 

-1.4 


Total 

533 

1! 0*0.2 

309 4*15 6 

oooo 

0 03 


PUPAE 







Colecptera 

120 

12 9*0.4 

92.9*5.4 

0 286* 

-3 7 

-5 1 

Diptaa 

75 

9 11.0 4 

100.9*7.4 

0.091* 

-1.5 

-1 4 

Ilymaioptera 

30 

10 6*0 7 

113.0*10.8 

0.279* 

-3.4 


Lcpidoptera 

158 

10.5*0 3 

158 0*5 8 

0.327* 

-2.5 

-1.3 

Ncjruptcra 

6 

11.2*1 9 

121 7*30 8 

0 880* 

-5.8 

-2.6 

Siphoitapicra 

2 

11 3*0.1 

208.2*14.6 

1 000 

-05 


Total 

391 

31.0*0.2 

123.3*3.7 

0.241* 

-2.6 


TOtAL. DEVELOPMENT 







Aphtdoidea 

43 

5.20.5 

127.0*6.0 

0.402* 

-4.9 

-2.3 

blatlodcii 

4 

32 4*04 

4894.3*280.5 

0 983* 

-0.2 


Colfoptera 

124 

34 6*04 

441 4*15 1 

0.077* 

-0 8 


Dennaptera 

1 

16.9 

549.8 




Diplcra 

76 

9 5*0 3 

237.3*14 9 

0.075* 

-05 

-0.9 

Hctcroptcra 

53 

12.0*0.4 

382 3*17.7 

0081“ 

-06 


Homoptcra 

33 

12 8*0.5 

326 9*22 4 

0 207* 

-1.0 


Hymenoptera 

117 

11.4*0.3 

227 3*9.3 

0.226* 

-1.7 


Lepuioptera 

117 

9.6+0 3 

545.7*23.8 

0.183* 

-0.5 

-0.8 

Neureptera 

6 

11 7*20 

329 7*50 0 

0 851* 

-3.7 

-3.6 

Otthoptera 

3 

17 5*0.9 

893.4*187.1 

0 988 

-0.5 


Siphcnaptera 

1 

l! 4 

404 2 




Thysaroptiri 

8 

76*0 8 

268 6*23 3 

0 006 

-03 


Total 

581 

13 2*0 2 

389 9*18 0 

0 000 

-001 
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Weighted average of the slopes of different orders predicted a 2. 9 U C decrease of LDT per 300 
dd increase of SET. 

For total development, negative LDT/SET relationship was statistically significant in 9 of] 2 
orders (Tab. I), i. e. in all orders with iy>I 0 and two less represented ones The slopes of signif¬ 
icant regression lines (in orders with n>10) predicted a 0. 5 °C (Lepidoptcra) to 1. 7 °C (Hy- 
menoptcra) decrease of LDT per 100 dd increase of SET (Fig. 3). The plot of cumulative data for 
all orders did not reveal a significant LDT/SET relationship, due to large differences in SET 
between the orders (Tab. I). Weighted average of the slopes of different orders predicted a 2.0 
°C decrease of LDT per 100 dd increase of SET. 

DISCUSSION 

The results confirmed the existence of the negative regression of lower development threshold 
LDT on sums of effective temperatures SET (Honck Sl Koeourek 1988, 1990), however, the 
slopes calculated for particular orders were mostly different (Tab. ]). The differences originated 
from the large scatter of LDT and SET data which prevented an accurate calculation of LDT/ 
SET relationship. 



0 SO 100 150 2CO 250 300 



0 M 1G0 150 2CC 250 300 150 400 «50 


SET(dd) 

):g. I. The common plot LDT on SET for eggs and pupae, combined tlala of all Inscela. 
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The scatter may have several sources, (a) The most important source of„noise“ arc perhaps 
the differences in estimation of development length caused by variation of methods, (b) Auto¬ 
correlation between U)T and SE T (which both arc calculated using the slope of the same regres¬ 
sion of development rate on temperature) may also contribute to negative LDT/SET relation 
ship. Suppose calculating LDT and SET for species with identical thermal requirements. Errors 
in estimating development length of a population will cause variation in slope and intercept of 
regression lines calculated for different replicates. Thermal constants LDT and SET calculated 
of this series of regression lines will be negatively correlated. Distinguishing autocorrelation 
from biological variation between species is an unresolved problem (B. D. Frazer personal com. 




Fig. 2 . The plals af LDT on SET for larvae of sclccicd orders. Outliers with high SETs were not included in calculating 
regression lines The ltr.es arc plotted over intervals of SET for which they were calculated. 
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munication). (c) Including data for populations with some kind of development arrest may also 
increase the scatter Data for some populations with very high SETs which appear as outliers in 
LDT/SKT plots (Mgs 2 and 3) may originate in this way. (d) Using different types of food may 
increase the scatter of data for larvae and total development. To obtain data close to an ideal 
LDT/SET regression will require keeping optimum trophic and humidity conditions for all 
included populations, (e) Body si/e or a ratio of final larval to original (egg) size is probably an 
important determinant of development length. Selecting groups of species with similar body 
size would probably decrease the scatter along SET axis. (0 Consistence of data may be in¬ 
creased by Selecting groups of species with similar biology. The large importance of this selco 





Fig 3. The plots of LOT on SET for total development of selected orders. Outliers with high SETs were not included in 
calculating regression lines. The lines are plotted over intervals of SET for which they were calculated. 
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lion may appear Prom comparing data for larval and total development (Figs 2 and 3) in taxa 
with uniform ecological requirements (e. g sucking plant sap feeders Aphuloidea and llomop- 
rera) where rhe dais are close to LDT/SHT regression, and groups with a diversified larval 
biology (e. g. Coleoptera) where regression relationship it is loose. 

The large .scatter of data and variation in slopes of regression lines indicate the need for 
further research which may reveal the geographic, taxonomic and ecological variation in LDT/ 
SET relationship. Further development may be done in two directions: (i) .purification" of 
secondary data gathered from literature. The scatter of data may be decreased by excluding data 
suspect lo be wrong. Hoti£k (1996) used only the data for species where development length was 
measured in >4 temperatures. Another method is excluding these species where development 
rate^unperaturc regressions have broad confidence limits (Honck, Jarosik & Janacck in prep.), 
(ii) More rewarding is establishing comparative experiments with using identical method of 
estimating development lengths. 
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APPENDIX 


Lower development threshold LDT and sum of effective ternpcralurcs SKI for populations included in Hus study. The last 
column indicates factors that diversified the response of populations of the same species and caused imrapopulalioa variation 
of thermal constants: D developmental differences (number of instarts, wing polymorphism), G genetic differences, IS hu- 
mtdily. P photoperiod. T trophic factors. M males. F females. Otherwise the data represent different pop ulatinrts of the same 
species. 


138 





*00 

IDT SET 

t«fV» 

LOT SET 

-DT 5E1 

loti 

LDT SET B+mm 


iphiaottn 











c*\hauv'Cn 

mmVoiSI-* 



4.7 

115.4 



5.7 

n5.4 







143.8 



3 

143.8 Kvu.-.i -ai: 






8 

1047 



6 

10* 7 *^'--■1 *0« 






?« 

155.7 



74 

155.? ft-VnU *o® Ptrmo- l'®-l 


^rtttmo'Kn 

01® ■Iwi'*) 



8.1 

98* 




Ur^auJ^AKlU. 1941 






84 

057 




1 W*-Ki> it** 






I* 

95 • 




l-mt> *n; (MB 






8.7 

915 



5.7 

B'.SFu^-d i>aa 



a®-* 

e« 

«: i 






A/iun—i 1»8* 

H 



»’ 

«.* 










7 

1033 







H 





3 

-741 










o 

18'9 



4.1 

1*7.9 R.U«ii 1973 

P 





‘1 

'19 1 



*« 

TlB.i Rv... '973 


W* 

.twisv-wi; 



8 

117 



9 

1IJ 1Mn*ndU*« 1978 


W*’ 

*“VP* C-*~" 



7 

00 1 



7 

(O.i K-**-.* ■■ ii K«4 






u 




?3 

.421 A»M.,r —ItO-H «B91 






45 

644 



85 

4* 5 Siaor* '}*. 

T 





128 

10? 1 



128 

107 1 9-t 4 !!>"*-«. 1M5 

T 


— < Bey- 0. FomoauM 



11.3 

74 1 



113 

74 1 C-oow» 1092 






10.1 




10.1 







*« 

67* 



94 

87 • Own 1904 






45 

146.1 



55 

1441 O.-m* » 41 1650 

T 





8 

133 2 



4 

’11.2 Cl my ■ 21 1660 

T 





4.4 

1451 



54 

H51Gnmi.li 1WO 

T 





2.4 

185 I 



25 

1M.7 ->hi« 'MO 


.o-^uigra 

wj«»*Tw. u . r—«n 



‘3 

770 1 



«2 

270,1 Kj—J i 1993 



(IWmnJ 



0 

18».7 



0 

1B7 7 Ctr-?~ 1942 






0 

1745 



0 

17»> UtMolpl van 


WtvocW-J' 




0 

>796 



0 

l7V9Zhou.nl::— 1002 






43 

118.7 




C*v— -SB- 

0 





4.9 

101 4 




Cnrm ■* 

D 

*r«* 

P—*«— CSuCM 



3 8 

107 



26 

Bj.™i942 






43 

121 



*3 

131 K>r 19-B 






O 

153 8 



•9 

153 3 Kuc190- 






33 

117.9 



33 

1179 Kid 199- 



T»cM 



48 

106 1 



4.6 

136 1 E*oT <1 yl 1968 






5.1 

1143 



5.1 

”93 Ehor® .1 1068 






47 

153.4 



*7 

133.* fc— *nd 1190.1 






33 

122.1 



S3 

122.1 £—oonc.'yi 1W4 






«i 

i’.5 



41 

17.6 K*>l*uiJ r ai l«i 


Jlobo-. 

IVB-V* (f ) 



73 

171.4 



23 

171.* Svvu—rrti IW4 






11.4 

055 



11.5 

95 51.W..-10M 






’1.4 

48.1 



1? 4 

44 1 TMy.-u.hi 1989 


IK— 

«lfc*lM<F*»J 

93 

Ml 






a-yl.^Iuo—lilWJ 


itanort** 













S3 

13527 






P—«.->•'.1 IV** 




*.' 

'2413 






4—“ *• 1VV* 






14 

5249.4 



13.4 

*25* 0 no"*.’-. 81 ™ 

M 





13.8 

3496.5 



11.1 

*•57 1 H-wv. * .1 i»4 

' 





11.6 

4475 2 



113 

5555 6 B-— * .1 15*4 

U 





125 

4273.4 



119 

5522 8 B-m ® .1 14*4 

f 

Cc wplt'a 












:*»»> 

11.3 

<03 5 






Lo.i>0 fm xi—i 1555 



n-> 

V> 











131 

34 3 

49 

188 1 

10.7 

478 

94 

3*54 dra. 198’ 




» 

*9 9 








-ip-Wbf.» 


HI 

(*« 

17.7 

1249 

15 

81.5 

173 

*81.2 %—a.nlA.l.> i*m 



O'w^K'! 

*« 

1*42 



11.7 

155 


4-Jlf «** 




111 

*M 

».1 

1947 

123 

78.1 

9.9 

• 41 3 3mlm» & DoMo* 'B7? 




13 4 

113.1 






•P-.M- i»59 


**P«I 

Ani'yii-. Horn 

11.1 

141 9 






T—. >nd hfcCoy 1988 


tia-rwiatl 


11.9 

138 






I IWfl .1.1 >—■~WI, 1*»1 

P 



H< 

1397 

31 

1J4 

22.3 

29 


Gt-M.mlM.N-'Ul., 16-1 

H 







198 

28.0 


6Kn.™i«.r.m(|, IBM 

•> 

Mbv» 

brtc-au 

7.3 

189 






•Git irO “i » 




73 

1«98 






KiBtinfl <•* iy*x. 


CdUllHA 






9 

fl.t 


Vr-CM 1994 

T 







89 

13.3 


VifUV 1804 

1 

lUrarxn 

n.»i 

ye 

1*1.1 

15 

59?5 

5.7 

5'J 






11.* 

73.1 

14* 

107 9 

12.4 

31.7 

13 7 

•02.1 FWHch— •> 9 l»1 


c*r«^w.. 

-Mf-iw—i. u ) 

10.? 

21.4 

75 

381.2 

8.2 

04.7 

1 1 

r»3 c*ng-oo< m- 


Cxbuulitfui 

•w**-. «*.i„ 

10.7 

339 

19 

451.8 

7.1 

18 9 

11 

727i CarofcK* 19*1 


Tjun-M 

rjb gm»a UwW 

11.7 

89 

li 

21*.» 

'1.3 

503 

ill 





1Z 

•11.3 

« 

420 

11* 

w <„ 

*3 

5M 5 ond IM3 





5i—*» 

I.UI SET 

*-•"» **■ 
DT SET IOT 

tT 

TcjuI 

IDT 5*1 Rtterirf 







3E2.4 

14? 

"4.1 




>Aan>W 


-a 9 


1 

202.9 

II 

Cl* 

99 

321 5 U* id Bo«n 1903 


XrilKab**-* 

«'f j»",» flan) 

?" 

9? 

10.4 

Ol." 

13 

>9.5 

«» 

i'.9.5 1V> ~i in v 1W 


-Me*** 

aiMviwo Mi- ■•« l >»ir 

9.2 

BIJ 






»i-4*i .'C KGic.c- '99, 


tUwlCinm^k 

■4:««n-(onct»l* L 



2.9 

;*V 

V.J 

•0 7 


Kl-«i:M ”479 




9 > 

a.* 






Fii^oi ji>j Mimumi 1992 




2.9 








C/-ulrrU 

UlMCHfgt 

1 9 







7,»vl VkC.4Htv *99? 


UkctmCs 

na3«*W|MVt.B!« L 

3 > 

WJ 






rtf'. «.v4M<Gr**.< 1992 


w«™ 


in 3 

7«l 

18 7 

*36.9 

195 

77 

•84 

512 3 HXH-i-O 967 



F»u.4l 

ua 

O'*9 

13 

*04 5 

12. / 

43 

12.9 

•60 2 OUmi 1961 


***“ 


191 

TB.3 

1B.3 

3635 

14 

90 

19.9 

522 3 B-llfl. *rvl 197.1 




11 1 

’V 






’>>'• tnl *i» 1993* 




I0« 

127.0 






"!•> nj Mi. <»»: 



i.-x-i vii-.u; 





3.2 

262 2 


Wi;'rm*n 197*. 




>9 

IW.4 






1i gHi-or. 1973 

0 



6> 

■*1 9 






■A '973 

G 

_iw;/3c ArnnuiK 


13.9 

M.1 

••‘.4 

?4< 1 

12 3 

109.5 

1XT 



-■TQIJ 

>p. Ini ;£<Ii:iiImki| 

1JA 

5>2 



19 T 

642 

15.7 

SKI 1 (V-M l'd67 

n 



1S.3 

*o.« 



15 

73.' 

145 

501 7 C*>* 1*6' 

li 



MJ 

M 1 






Cant* 1961 

rt 




M2 








I’d: -M** 

9o» «ui FiAtvti'.MVT. rrt! 

M2 

«9 

IS 4 

Ml 9 

15 6 

6< l 

15 4 

4H 1 lurW-ch ini C jir* '0t> 

M 



10 J 

5?« 

1SG 

419 '• 

’5.3 

65" 

15.3 

5M L«1V;^fkA Ouiiiy 1 *>’ 

" 

>Tpli"t «<« 

M In* mmi |2:.-.c«to*i.' 



14.7 

333 9 




li'Wtt* *V1 C-ia. IX/ 

H 





14 6 

4S'.9 




VitVo-fc" rod Cun* 1937 

>1 


*c;’i Rar.- 

‘1 

•»3 

14 l 

1325 

12.7 

260.4 

’-3 5 



C.tcceifMiji 

n ;i«r»c« mjik oa* 

12 

124.4 

13 4 

2).'6 

14 5 

316 7 

141 

647.1 B*»*b*B *"« 5-w«- 1512 


C.CMMO. 

C'> ’• Cjmi 

•02 

421 






f <*!• ai>d McOOfiH IS**? 




Si 

JfJ 

71 

334.5 

9 

71 i 

19 

472 » S40!.i)i* 4«l WVni.mv '564 






13 

515 B 

11.1 

1201 


C«K-M 1951 


O-imoilol 

r iK“" iK^nw: 

12.« 

4?.« 



1111 

VI 


Aioii. 1M1 

h 







10 9 

mb 










152 

975 


*-« 19*1 






2* 1 

494? 





H 





173 

5*26 



15 6 

771 1 A.-o, 'l«.l 

H 





'7.4 

451 * 



17 1 

575 5 • 561 

H 





17.1 

149.1 



16 9 

>41 2 Aino> 1966 

H 





182 




•».1 


H 

r J**r <'A+* 


9* 

*i £ 

•3S 

413 2 

Ml 

137.4 

133 



?*«•**%* 

L'O-mm i. 



10.1 

MSS 

t 

141 


Coci-W 19'S 








10 5 

139 3 




'-Iirc-J-. 

poni..i-vi Lipooii 

9? 

ej 5 

12 6 

661.7 

104 

126 9 

12.1 

W?2 CocirB, 1979 


jwm-., 

.Ls*_<i"0 

* 2 

sw> 






A>l 0 « 19'1 


X-lO'OflO 




io r 

J» 

10.7 

104 7 








90 

277 6 

106 

106 9 






10* 

293 « 








V w 

j *r hi G.ftM- 0 i-f« 

* 7 

•ies 






A-l.' 1SW 


.,. ad™. 

ViralOlMulul 

*.5 

M2 

7.6 

279 

93 

903 


E.I1--.I 1992 








0.2 

'*4 3 








33 

352 




W-mhiH * 1962 




10* 

«s 



103 

143 




.•<:>» 


10.3 

49 T 

10 7 

122 5 

6.9 

607 

10.2 

72* 1 «lo. .-0 Rauttan <992 



IP*!*: 



9.2 

351 5 

10.3 

959 




-•' V7hl 


0* 

V, 

S3 

4C6.9 

23 

234 2 

62 

69t 4 .nd Cr.-4-G 1974 



1? ( 







19 

4*12 » Mil" 4 I*-***# 1 »9'1 










'6 

660 4 Mila l M-—S >9'1 

77 









16 

531 5 NIA, t IWUMI 19’i 

H 









18 1 

92? 3 MBn 1 V—OHCI.I^G 1973 










'5.7 

736.T WlalMMuMab-S *.073 

H 









<5.3 

573.6 M'o 5 N<iM5W)-Mc-S 1973 

M 









141 

552 S-.fn 5 '«h.(Oi-S ’973 

H 









10.' 







5.1 

114 

12.5 

22.5 




•WJ—- 


9’ 

Ml 






E-»77. sr>6 lAiG'fjoi 190? 




"i.i 

*5 ' 




17 7 






'It 

42 

13 

125 3 

124 

44? 

12 7 

224 7 W*. 109? 




’I • 

11 l 

112 

131.7 

1i.« 

4-2 

U1 




raonll.^* iSWi 

0* 

43 1 

IC 

145.9 

10 3 

ei 

10 3 



*p:.V.i--4 




’7.1 

149 4 

11 2 

«2 




*90004170 


91 

31 1 

1.9 

179 5 

».? 

53 6 

9.5 

274 6 Mr~m 1«9l 




111 

2*/ 

12 4 

1349 



12 1 

231.1 M«».. 1-r u 1991 

1 



»• 

IMT 

7 3 

5441 

10.1 

129 2 


S.ioin^.l 1W7 


•>r*7ra 

-*»« • > 

j: 

114 1 

10 B 

425 6 

10 3 

9' 2 

10 6 

631.4 CK,-. . 5V.« 



jxiHui iCxU'.l'i 

'OB 

41 « 

U5 

119 7 

I’* 

» 

122 

197 4 A'«r* ■*' 'Mi 


■>** 


’1 

43 1 

11 3 

124 9 


365 

113 

204 4 rv.l'ir* .1 >1 IW7 



140 



1.(1 


Eg; 

LOT SET 

LOT SET 

Pup. 

OT SET 

LOT SET 0.1.,.-,:. 


n«Y»»c Woumvnn* 


VI 



19.1 

3S' 


HOIOOi *rti O-wr—. 1960 n 



IB* 

Ml 

na 

1W.0 

20 

32 

221 

«4 : Holo*.’ jrd CHopnoin 1556 - 



■>* 

*4.7 


1>? 

70.7 

*66 


Nr**»*»»h 4 Art—-*! 1999 H 



l».l 

111 

21 

3002 

20.9 

*8.4 


So-nx s *>i 4 ‘063 - 



’?.? 

fA • 

7J 

’V ft 

712 

4.1.8 


H 



-g 

».« 

23.- 

i47.a 

20.1 

«* 


1-jwcn.iu 1 «fv«9*«r 1063 M 









71.5 

7/0 2 **<w»<u.i 4 *«-*-, 1953 1* 









19 7 

373.5 ‘kmuoolu, 4 Artuo.in 1053 H 









215 

254.3 ■*o—MOliu 1 A,,——, 1«C Ii 









22 

23'.5 ***<0* cIiaj 6 /.lynnvr, 11*: H 









206 

** IU-...IU 4 A,,—*, 1M0 M 









21.9 

226.5 **<—MrtlU 4 Ary«*y 1V0 H 









21.7 

2*9.4 ^-l,« « ft.™**, I960 h 









22.1 

203 Sc^ca . an \ Art~*n, -.83 ^ 









73.7 

331 5 ..1, 4 ArtW.rt '9» ” 









22.1 

214 7 7. Art^'-T '360 " 









27.7 

7C« 1 1*.— .u. 4 A,,—« 1 *15 X 









211 

278.1 Novn"»«i»ii A 4ryn« >rf 18U M 









275 

217.9 W..i ( i l *A lm „ l*M X 









222 

232.1 >W-ni ul 4 An,-**, \-A.- h 


in !•>•«<: -wi- 

’3» 

X\i 

V 

ua 

14.7 

16 7 

”.9 

275.7 4 IvSi 



tl 

M.S 

1’J 

139.’ 




LACim A>! K(.l|3.* 1»; 



• i s 

"M 

12.7 








tl t 

02.7 

■as 

229.9 

12 7 

TJ1 

11 4 

363 6 '.Vil^noucl 5 W,-rHn 15S* 



* 1 

4*a 



so 






gi 

7SJ 

g 

2(3 9 

10.4 

9! 1 

95 

<52.5 Tuubo'niul IW.'. 









9 5 


xmiia 

ftwanaculaa Mwl 

tt 

r 

ice 

1ST 1 

B.e 

74.1 

10.2 

239 7 B1072 

*' :mdui 

I6«nuip.w«rvi> 

114 

r» 

’15 

7M.3 

13 

rea 

11.1 

437 1 WOOOIOn « «l €8- M > ISiS 

*' *OC- 

in"i*-n!ai (E , 



: 

207 

12 

« 


<unuuc*.i 1070 


-min.v-r 







’0 9 

*91.7 Oi'in^, «ol Jl—- 98.' 

)'• 

—••ur.n- MoH*'l 

71 

«W 






X'ikio- a no loom IM« 



i>» 

TlJ 











HI 

iw • 

147 

74 7 

!<» 

333.2 Jacob '961 H 





IS 

2135 

>12 

7i.i 







15.1 

7*1 9 

135 

687 

14 

*'eej»tb‘96i h 





IS 

24*0 

14.7 

76 5 

14 5 

355 6 -.mb 1361 h 





11 7 

21 1.4 

13.9 

M2 

142 

479 9 961 X 





113 

2962 

111 

72.1 

14 l 

442 3 .Mb 'Ml X 









’4.1 


Ct*rtt»,«:huc 

»ufc»lu« e> 

6 2 

torg 



13 1 

mi 


Saw. 1071 

C*|"1 

rr.".(V^^ L ) 

10 

«< 3 

*.« 

174 6 

6.6 

217.7 

9 1 

423.3 A, « .1 1977 

“ilhnjtUC 

■'“■I." 

I2.» 

g< > 









10.J 


«.* 

JM.. 

U A 




bum 

i.U-»»Si OYwirinn: 

ISO 

*5 0 

13.4 

2012 

'<•» 

Tl* 

15.4 

*35 1 -UUO*! ‘067 

Pl.UTH 


’1 

'*U 

15.5 

V«4.5 

15.7 

51.1 

’15 

510.3 H-l-l 'V6> 

PiPki-nair. 

iBovtinanl 

>01 

100 * 






“I"'-*.- *<■ IMS 

'’•rpi.v-. 


9 2 

«U4 

11 1 

173 

4 4 

im.r 

•0.4 

31*6 JulAP An! 1»6> 



*7 

*11 

t.< 

YA * 

1*0 

l'»2 

122 

SIC 3 Bo•vScj-.n '003 


»APO» m iThj"6n.ra> 



•5 

1(4 ’ 

S3 

46.1 




•yaUUuido'.ariv.nMa |l ) 

7.4 

*2.* 





1.9 



;-cirQ 

’7.1 

Kl 

1S.7 

2*7.6 

11« 

s*v« 

112 




’1.1 

*C« 

1? 

20*4 

142 

91 

163 



,»"t urt. 



*0 

411 

44 

<3S» 








350.1 

* 4 

'312 


V«06» *994 T 


Axri'.CB iE 1 

U 

119.6 

••s* 

3C2.4 

'5 

654 

>11 


dw:i:l j.kHi 

(vUri 4-1 (ou"n*n> 

33 

170.2 

* 

757.9 

35 

171.2 

3 7 

*93.9 f-wh*. IMS 

Sr,n«.- 

fr;»6iln'| 

I1J 

7J 

”.2 

'47.7 

11 2 

931 

’1 2 



"p/lmsuW— 

134 


'0.1 

60 7 

13.4 

35.4 

to.a 

’97 ’M7 

S.-mns 


11 1 

*6.1 

’2! 

130 1 

146 

42 6 


TiWI. -i n 1073 

ilOPA 


11 

irw 



13.9 

M.4 

8.9 

611.1 Set. -96C 

Slip* 

r <:«u* ".ox 

40 

19.* 






Ploa 1074 



r.n 

I'M 

Ill 

77» 

1'.’ 

V? 

111 

*14 ! TraxlOa -966 

S 

7oaai—a V»i«chul«w, 







131 

471.3 tioro ‘99* X 












U*(l-*_rt «•»! '*|U 

178 

S«1 



'*.* 

97} 

'0.7 

192.4 Oaramiia I3T» 

i« 

ft) 







1.1 

SO'2 CJ 19)1 P 









*.l 

<66 9 *li 1971 P 









7.4 

*20 S Al. 197- p 

■vatMKJ 


6.5 

’».* 



13.3 

67 3 


A»A».lu1 1*72 

■ICbu-i 

vJvUo.tr »ChitbOH 

IBS 


191 

.MB 

163 

62 1 

16 7 

2*3 3 P.-k.i- Frupk IMA 



17.5 

** 



U.l 

'*.* 


rt‘«. *98’ 





1*.* 

300.4 



17.7 

474 5 wmu 1967 M 





11.4 

7A4.4 



17.6 






UJ 

2232 



176 


rnhf»uT 

03*6cljm .Bcqunln da /"I 

17J 

•0 7 

19 

'Mi 

18.2 

*94 

‘S’ 

?«l Port "A Fw. 19*9 


141 



Doo/V 

_1*t£^_ 

Em 

*ot ser 

l4C«* P«« 

.DT SET L3T SET 

Tot»l 

LOT SET RcfcHB-cii 



gr»nirtjfn il-um PmniKx 

'7.3 

><2 

208 

in: 

18.2 

«3.T 

20 

411 Bad—i 1973 

M,V 





30.3 

,UT? 

1T7 

57.5 

20.5 

26.6 1973 

"f 



'SB 

Ml 

-01 

3338 

178 

53.4 

19.T 

I77J B-J—1 1973 

"V 





20 a 

7/t 

*/5 

498 

PO 

L99..1 nr-***v ’SI 

»? 



1?.D 

>C 

21 » 

m2 

17.1 

523 

213 

73.7 B.—> 1973 

HM 






317.9 

■8.7 

5 VI 

704 





'8.2 

t>2 

19 3 

248.3 

17.3 

383 

19 

j0»J < 1973 







238.3 

17.9 

*3 5 

*>« 


1/ 





IS 

330 




HM*«I 1933 

H 











I'M 





IT 

312 




Had..*, 1055 

H F 





«.3 

4M 




Hod—., 1955 

H 





«T.I 

34B.3 




Hail*-®* 1955 

H.M 





1* 

538 




-4»-4v,«, 1958 

*F 







123 

87.1 


Ha«My IS35 

u 












riogo«Oinr. 

rn'Biu'n Rcinm 

111 

!0B2 

17.1 

891. J 

113 

823 

18.8 

89.3 Bad—* 1973 

*4.M 



'*2 



*'16 


68 • 



-4.V 





18 

495 8 

18.T 

« 

17* 

313 Bad— 1973 






’".4 

331.4 

•«.S 

6' 4 

17 8 


•*M 





112 

*105 

12.6 

54 3 

17.4 

5K>.» Sad—l 1973 




714 

*l> 


4103 

14.5 

39? 

19.1 

KM.7 BoO—i 197.1 






l».J 

372.9 




D4-" 1579 






i».l 

2335 





* 




«.» 






I-.'—-., 1955 








15 

«C 


Hod—*, 1955 








U.5 

>«.« 


HMo« 1954 

f 





IM 

371 



*7.1 

10.2 *4»9—y 1954 

M.M 





IM 

4532 



17.1 

32.6 «4»i—4, 1954 






IM 

410* 



17.1 

52.9 >4.-—1954 

*1*1 





13-8 

814.7 



135 

11.7 >to«—v, 1954 

H.F 





IT 

514 



1*9 

*54 Hod—u* ’955 

M** 





18.6 

372.7 



16.6 

128.7 Had—« ’955 

V 



’ll 


14 2 

312.1 

145 

45 1 

14 S 3773 -IkoI '984 

X 

Dt-noi-lcra 













511 

>co 

’7.7 

457.3 



’6 9 5<9.» Si-vooo 1997 














V) 



13 4 

71.1 

109 

32 8 




W*. 








112 

27* I9>9 



t»ITp«**0*»*X«<l 



10.7 

132.4 

8.7 

48 1 


J-K 8"m 1977 





M 

134 9 

17.4 

329 









7.7 

99.8 


M*.lcn am H*4oet«n -582 

••“i '•1X1- 

odo,™ 0 . 0 —; 

S? 

75.7 



7.8 

115.8 

9.4 3372 lrr*» V47QU0I into 


*m»'r»0"a 


ICS 

05 

1*.J 

833 

9.8 

31.1 

*0.5 2493 Piow-.xi la-'iPC-'W 19T1 | 









92 





•2.3 

21.0 

: 4 

145.2 

7.1 

135 

6* 

:«4*a<0Hal 1994 








48 

51 2 




Mna 

m(u6-'l-.r*-ocioi» ) 

3 

W.O 

; * 

291.5 

3.8 

54 

3 3 431.3 VMinto* t C-u'j!tH'*y 1970 

Co'ifra j 






2.8 

939 


[>jvo».vI H-lLl",-90- 







29 

32.2 





10..* 

333 

112 

iso a 

11.7 

S2.8 





'0.1 

31 I 

ti 

171.B 

144 

12 9 



.naotraius 

l-.ioSI j MBijn-i 



1 * 

515 

75 

42 9 



;* "' 1 * 1 * 1 *, a 

>i*’)l«n9*.0B Van,) 







* 8 764 4 Cl—3 1057 

** 









85 2d7.SC>—6 1987 

f 


ii-.ort 



3.8 

180.3 




k4-d*"7 '9’7 



i,Vmii 6 if , 



3.6 

i«e 




MiM—19?7 


;-•*> 

-iim. ■rdX“'< 3km* 

IB 

322 

T.8 

250.8 

10 

10 

103 277.5 7A.(I—--I 1914 



.5.tv 

10.4 

;as 

tC.i 

120.4 










IU 

72.0 

9.7 

3H 


Ru-Ja.ll*. 190C 


#v«n 




0.1 

187.0 

9 

33 2 


liw M ,1 1H91 

<» 









83 2192 li»« i4 .1 '991 

CM 









8 6 7236 I 1386 #4 il 1991 

Of 





70 

'B9.» 

10.1 

29 7 


L'Oorfil 1991 

c 









70 218.5 l V* .Mil 11191 










7.9 230.3 l-:.* -.11981 

c.f 

;.u»u 

•i'o«r«»h»"o"LBG<?e 



12.4 

831 




Naku—M 1943 






123 

» ' 






CvU 

*ib»™jT «.e*w 



’2.9 

Ml 




NvUinur. i960 






a t 

5039 



7.1 707.1 D—. al JI1M3 






*.s 

M* 



5.8 818.9 Q~»al .11 *»1 

0 







8 

M« 


O-V. 8 *■ ifliJ 

0.M 







9.1 

54 


r.«~u « i UH.1 

Of 







94 

32.1 


[>-*»».>• 1963 

Cv 







102 

47 5 


IVi.ir (r > 196.3 

0/ 


142 





Ck 


L.-™ 

—K=T 


-TS7 


>•<1.1 

-1— 

IOT SET 

IDT 

SET 

DT SET 

DT Sf- IWwrc- 

tuauui 

dttva 

lC«uill«} 

iuuuiMj. (CaMM 

it* 

lift 

9» 

ilTS' 

ic 

tt* 

1*3 

ft* 

ass*»w» -iami 

M*ni“i IS >1 1ST* 



*« 

192 






Shiwo. 1S» 


ctw. (Gr.* .1 

»2 

1’.’ 






CftWI •« II 1961 





11 l 

•7.7 

0 T 

IM.i 

1?? 

Ml* Cio^n .< .1 IB*2 



1.9 

20.1 

79 

1913 

10* 

11 « 


T«*:/ 

T n’t*. ■ II4C 







1.1 

IMS 

7J 

MS." IVi 


'll .I* 



i t 

mo; 




’971 

l-noflh.- 

Wt—.ir. OfcKli 







7J 

170 S XVrun «i il w 









»3 

1M.1 OmK-jr «i IDG* 

C 









• J 


s 









B.l 











9 











».1 

ISiJ Oul-nu-e-ji 189C1 

G 









»» 











Ji 











»1 


O 









0 

1ft3 • &.Si-k>«I- l9» 

G 


h i ia s» h—* - .1 
8 7 18* S» MhmH Jl IMS 
94? itti! 6« : n— .1 .1 i*ea 
IM 1MU 3uhn«.iW IMS 
8.17 IICMta-l.l 
til mvi s—■.« ». -.aea 

».*« iMjaiMoiMW 

119 H» J» Bmmb*• aT IM9 

«u i6S.it i .i i»i 


121 

lit * Mr mid Kum*’.? l»l 

G 

U.1 

IC*1 •«• «*"f^ 1991 

G 

12* 

I20J 3M*i 1991 

G 

n.i 

1W.9 Jrtto-. mi 

0 

114 

117* OsWn»-«K«mBrfl 1661 

G 

ii 

11*. I DMir an* l»1 

S 

•J 

ITT * U*wi» 1971 


'M 

?4i i ZnmM* ei*i iMf 







10.1 

73 » 




l»* 

& 







».* 

68 


Par.->* i **i ji r». 

a a 






'B.l 




S’**)n0v» •< 1 ’9»< 

c 







• T 

MS 








»7 

791 




*'**'•>« M -1 1994 

c 







94 

SC 


Pl"V 404 m ol ■ »* 







77.4 




P—tritQ* * jl -Ml 

0 







’9.1 

82 3 










194 

552 


1294 

OF 





9.9 













”>.3 

59.9 



07* 







1C 8 

5*6 


».mop«r )| 1%* 

Of 










’•'■-Kl* . , 1*9* 

<* 







19* 

U 6 


“ao-W-l, l». 

G|J 











O/ 









9.1 

238.1 AJ-S^a. .1*1 -498i, 




•4 

1«S 






*l-. c -*rai .1 * mSo 

h- 



6.2 

209 






Al-Sn. - .1 -»»a 




S.l 

US 






Ai-Salai .1 M iMSn 





2*7 






AI-3-I- 44 04f»i 




‘5 

271 














«.i 

V, 


A-3-l.iat.j IWil 








*4 

72 


A Solar Mil iWfc 









77.2 


AJ-3jU’*.I 19S4J; 








» 

M3 










•4 

*71 


AKWhbIbI IBVSt 

H 







9.S 

• 7 










■4 

7’.* 


**44<*< «I I- 19956 

H 







9.1 

8’ 1 










« 

*52 



H 

rvofciyi* 

n.nmofjrr. A MiW 







1 1 

246 1 in ml Sono 963 

G 









*7 


c 









1! 

271.7 nmiliB-w: 


*«opMj 

.•UCipamrt l 







H 

ISI.S Mlmn.-.l 1%*l 



limoUlM .i *1T* . 4 irl 







84 

193.7 **»«*- -971 



-•am.-.SiuiV-*- 







93 



Cv-WiO 

irfcnoo B.v i IV) Wv*. 







7.4 

1*7.4 *>n.ra II V 190* 



MI1-1-* !Cv3»u. 

• 7 

JCS 

24 

'M 

II 





SwleooWm 

mm*"* l|IH'..a«} 

109 

SSU 






Sul; -iviau » ji 197S 



cbm -.ob Un'ii. iv v 

9.2 







MHr«Siif l*B’ 



143 








1 

'•0"os 

5p»-«a 

LOT 

5f’ 

LOT 

SET 

-D* 

SC 

or 

SET 


mlant <iu,.a» l an»'' 








C«*.nlSpa«1^ll M 








464 


Za*»r>l 1081 f 









102 

212.3 -nr- 1992 









10 7 

182 I0!i 

•1M-JRNMS 


M.f 

a i 

”.s 

5/ 




*96< 

> ri—*" 

r-hm*. S.bm«,, 

Hi 

4] 

14.1 

97.3 

13 

121 7 

13.4 

2592 .<a<an)i-'Ht «.-* AB-II 1087 



9.3 

3' 5 

17.7 

(438 

17.2 

114.0 

t» 3 

172.8 <.4M^1 m*t ,IMI 1»; 

.• ri — 


to* 

3*1 

17.5 

59 4 

12.4 

129 

138 

1902 sm Aalall l»7 


:**•*—• CiXw*-i 

0* 

46 E 






it—non* uni CMpmaii I52| 


<4**-«l 

2.1 

34 5 

5.9 

ITT 

42 

HI 


SaYKtpva ioa: 



» * 

46 0 

5.7 

90.9 

5.5 

204.1 


. <9V3 



50 

5! 

88 

842 

8.7 

157 1 

8.1 

705.4 lAnlaBbwt \ SMW«n»n 1&4: 

Ut'UT'ftJ 

liitot ®vb»h; 

to* 

35 4 

1 

85 9 




IVS2 



97 

031 

8 1 


2.8 


85 

f»••* F*'"*W 1985 



’0.9 

40.1 

12.9 

73 8 


1945 

106 

2*4.• 0 —1973 

■ '■**•0" 

rvinmco FT ^nW. 







9.7 

1237 tVt-BU- orul H-runy -.073 









10,8 

1103 fckP'-vj.joOhr «—i«8 


omviK&v J?« r ; 

95 

384 

1.9 

192.3 

1 8 

188.7 


F2x.Wi.na >97* 


•taUnt il nr.) 

10.1 

241.3 

9.1 

118 




■ ^^Iuv.dIB.b-1'H 







13 8 

1C98 

123 








13.0 

”1.4 

12.1 

43’.4 Ci»-«c-»».«! > F 


«-»f- «i [F 1 

8 7 

94* 



73 

248.0 


Ct-l-w «d Fref, 1992 








77.3 









11.7 

77.0 

113 

108.8 km* 1979 T 








« 

Tl.4 


Ajkb 

v*6*h«i"ia .Valla* 


•39? 



13.3 

129 7 


1MC 


uWl (M-jnn. 





2.8 

92.1 


’900 

:i**-*". j 

CdnlVtaniBI* iDoMb tlV) 

'*.7 

38.9 

13.5 

1573 

150 

120.4 

'4.7 

314 J-airt,-.-,: - >2(18 

Oion la 

ran.: 

10.3 

40.5 

10 6 

210.6 

10 8 

>05 5 

13.6 

*29 1 "’ll-, anflN^rr. 1»80 

I’a'.U'carfJg. 

«ns> Pa-*»< 







’0.1 

339.5 VWtctA l»1i 





11.3 

92.3 




El 7-a. ;«nwHty 103C 

3 * x<v9>c*»dra 

><o~ <ato<M<ii 



2.4 

452.7 




v-c«n <a<7 

'•Wf HIT 

M’Mduni "A: »»; 



4.7 

144 




VWt»T 1977 

^tc«£l"a 

-o'< unit l^di Ana: :iqi 



14? 

48.3 

12 S 

173 




rc~i~**a Cratao" 

8.1 

52 2 






and •- -Vo;— "/.l 

9h«m-*ar**t 

"»»»»*•■ Oot'; 



46 

87.7 




M-.«, 1277 

3ar«cnaga 

t'attipMpa Sta<qu>n 







’0.5 

150 3 iWWal 1*57 

S4M*nr» 






1.7 

85.1 


1992 

SunutuH 

'■qiiaiMCOqa Utl 





2.1 

05.3 


»»J-"*<••. 1992 


•orlloil f <«-Oi cJn 





.8 

’7.1 


-IIV. nH 1992 

Swa afiu» 

(Kal»ibQe'4 



3.5 

1(0 




1«>* 

r*tkM~t 

•>«'«ola S' 3* e<aum>i 

179 

64: 



127 

153.8 


- al 19>0 

'<>•“' 

mtoodK-xn ; c «i 

3* 

193.2 



29 

128 


SuHHtoo m 10 


HIM* twmi’ o<u.« itv*: 8 *oa 

en 

348 

9.9 

1 

83 

87 

9 5 

3182 ’W.^l.nn 1910 



94 

36.4 

95 

180.1 

9.7 

70.1 

99 

7*4.6 T.-..5. andS-nlh ln/8 

AmOwm* 

lixmtBtantr, Uoliain 

8* 

22.4 

S5 

105.5 




■«-’ 'it-e- a» 





57 

104 




■—1.«K1 l -l. «0 -• 





57 

107.8 




<wi .-rt • i»»i ' 

Cptiamnopterj 











54 

!‘U 







ii^ouna 

*tpar|CJ>*»» 

4J 

252 8 






>9/0 

leOaomrwt 

tnrr- Mrw'Cu’ 

1» 

345 r 






M.I-VM-J, -.9*2 

!cit»o«wu» 

I» j 

cs 

393.3 






H.v.-otth -.**2 


A,TC 

4 

30'.4 






»™i® 1902 

rx*»iK 

■’satv* 

48 

«4 






lit* ->l V-tmn -97* 

Heteroptora 

AcaMr*»r.* 

liai.ruucJhi Su 

193 

139 

12.1 

215? 



13* 


8rtDttf» - i.r 

«.a<« -San 

17.4 

113.1 

13.4 

*29 9 



73.3 


AJj’.'-x-k 

I'WjIv* 



11.1 

273 0 




«otoU*,v 1*51 

Miu 

ine:>s OtCirr 

14.4 

<04.8 

15 

263 1 



'5.7 

.«s J Fargci -TO IVnKHll 1«00 



’S3 

<04.5 

1* 

424.8 



’4.3 


A~TJ 

Oat10. <f 1 

17.6 

0..5 









It.7 

111? 







I^DTUM 

(vOanSnWdinl 

’5 5 

M 

1«» 

301.3 



15 

*10 ; a. ,— iwo 

.4 

vartirt lGna)n; 







04 

260.1 J uii» *"d W«ln- '9V: 

C-yn 

w*nc««oiia Eui 



85 

338.5 









*4 

335 5 





;emalu>-(i 

;Aniww) 

13 1 

558 

10 4 

2961 



11.9 

338 >—.» 15Q0 


5'ai 

93 

923 






JuMandWvoon IS'I 

Csyhuefi* 

rJUaa rSari 


»'.» 






S*m-i MOnni 11B5 


c»Onn<J . c i6-b; 

»t3 

179.1 

Tf.3 

2(7.4 



»-* 

309.6 W*--7CWaU.. I*« 





111 

217.5 



113 

i*4.8 N«:rd Itoujltta 1550 W 






273.9 




4m.< .n8 DlB-jlttt 1*90 F 


**WJt '51.11 

13 3 


135 




1X4 

2*1.' Tclrr >. I0o5 


laravcfl'.JXWiov 



14.3 

294.1 




i».U40«rtotaiiip'W> 

-I-.-—- 

™>( «*»> 



11 

464.1 




C*«la *.tl Noh-iu^ * 903 


144 




!t*Mi 

tw 

cct se- 

l* 

LOT 

- Pup* 

SET IOT SET 

107 StT R*«a<K« 



SiMumjvn iL * 





10,8 



;utO*M (mi 

1*.* 

113.1 




Cm. Cr^v '088 

M 



15.’ 





1*88 




IS 

-08 J 




■C*v. J-e 1088 

M 



1».» 





C»v«0«l« '968 




1S.1 

108 7 








IS 

•OG 1 




C,—1&«« 1958 




121 

IM» 

I3.i 

3*9 

ti.« 

471 6 C-ar-pla.- .vi '.v.ffi lflf./ 



tim *'aik« 0 > 





8.* 

S1S.3 %—«. 4 1*80 


Utc. 

fMiM Cnu t 1*7101 





IS 

*66.' Sp*-caaia' 13(841 


04 TM 

*-■**■• in.aar. M*> Juh>.) 

11 

«* 

17.' 

>958 

126 

•IS * P.'f '986 


Oarr, 

|»'|TJ I #W4 l SMia 





2.7 

45#.! Sp-v.p., (3*3 


L «v« 


11.3 

m* 




3,,IW 1*70 






13.: 

188.8 

11.9 

10*7 SulWy 1370 






11.1 

304.7 

17.2 

2 MJ (Iv'.W. 1*70 


l**" 


S3 

u.\* 

*1 

300.7 

1.2 

*272 C-.n-fj.- m *.,•./ r *7 


ini- 


11 1 

•23 

ii.: 

283.7 

13 7 

13*.< -4^*-*. *(«1 Otmko I960 


Joint u 


16* 

«T .8 

14! 

181.7 

-5 2 

138 4 >roN.«M l ., W 


U-av.au 


is 

S33 

1*.l 

1*4.1 

-4 S 

207.7 „0 SaKalur IK! 


Uo~rn 

f«» 4 MflMTrt" 

16 * 

5*6 

151 

187.3 

'51 

723 5 X.-aj ird Natt*,., law 




IJ 

’1*3 

’2! 

3*1.1 


130.4 di,.r,r ,1 . 198-1 




13 2 

03' 

13.8 

233.4 

12 8 

11 * e«.rr.r and IWj*- l-WI 




1C* 

IBS.- 

in.; 

338.8 






122 

1403 

-0.1 

135.5 

112 

*74 e-.n-.n and <-*,y- vA> 


•ab. 


133 

131 

10! 

3S8.5 

116 



A'-'* 




12! 

*78.5 

115 

562 8 X, and 7—u 1*77 






9! 

*1M 

*2 

031 2 1*?? 

P 

V* 

>!<—!. fV*gn*8 

13 S 

'll 




K.Mi .r-1 Wyv-nr- 1*7? 






'! 

167 2 


■645 .r.1 -j«. 1»»3 






15 ! 

203 3 

155 

271.7 K.SW -r-1 Wy-.l-nr- l3?2 


OaeH. 1 . 

«,<-4n»rOrrj. C0^—rt*i 

«2 

'25 

14.1 

265 9 

14.1 

3*3 1«4 



ig-.-iaiw. (UMmj 





203 

168 5 e—tnin 1066 








17.9 

255.7 ,-.l O. -lW -VK 


Cr m 


4* 

*' I 




teotf 1332 










T 





6 ! 

2*7 8 

58 

367.4 <9au**ia4o4 1992 






5 1 

278.S 

85 

M1.9 *Jiireir< .1 19»2 

T 

Ci* 


f 1 

HI 

11 ! 

1518 

11 8 

210.5 NuUU -995 


Cr^amf, i 

i)llivvr a (.MU 

1.3 

'54)5 




rvr*",’Sf? 




»3 

139.1 




>t«-t 1072 




2.1 

153.5 




'972 




3.1 

111.1 




r, 1972 




•2 

1392 

It! 

354 

13.7 

J4W6 '972 








’*! 

282.1 "cvrs. ISO* 


»«**' 


12 

U 4 

13 

2*26 

'7 

318.8 St06~ wi ul 19'. 



i sa,; 

‘■0.4 

K 

11 4 

282.2 

'1.7 

.101 9 OfCor&i and [*>flhoola 1*2 

®&n*us 

.3U.1UCF J 

*J.» 

51? 

13 3 

238.8 

13.3 

798 OaOivj and L*Q~ic< 1*92 



11-3 

2315 

15 3 

727.8 

•4.6 

<45* 9 lnn>-. 1*2 






12 4 

415.2 






U» 

<* • 




But. 1910 






12." 

172 


J>J« 19'0 






11 

-862 


BJ«r 1910 



atetwolua 



IS 

1*5 3 


1V7C 






14.4 

1*9 * 


6 .- ■( 1970 

• 


;Soon> 

12.? 

l«4« 

12 4 

177.7 

178 

IS* * l«i :) OlKiglMa 1690 






19 4 

181 

127 

1-B» 1»a ar<1 (>.,,)!>.. 194UI 






13 

174 5 

12 8 

3S1.2 1«. 4T.I Do^U» 19811 


SWa<i;'4.» 

rt>— U..I 

6.9 

JJ8.8 




T.*oV * M191-7 









151(1-2 









1991-7 




r* 

728.8 

8.? 

205.7 

*7 

*336 >9W). 199* 

T.M 



C 9 

72*8 

9.6 

205.S 

8.5 

*37 6 Tu-toJ <9S. 

Tf 



66 

2X35 

i0.2 

183 

♦.1 

37* Tauttra 

T.M 



66 

2115 

135 

1149 

1.3 

371 7^.0,, -99* 

T F 

-.'flit 

• -oau (Hm.’i SoieflB'l 

6.’ 

128« 




Ficaoia 1972 


(orropfara 









L Ml 04'-- ■ 

•ndgnu* JPa»i> 

133 

90.9 

12 

1683 

14 

239.* Pug* -383 


4-I"! 

‘4<au (Gaivadtul) 

10.4 

lie i 

134 

246 3 

1'.2 

422.* <n * .1 1383 




12,4 

93.1 



10.2 






51* 

10 8 

142 5 

11.0 






1* t 

137 

182.0 

’*.* 

214.6 Pp—1 irdWon 1992a 

T 

:\aaaapn 

r an*»o- ffuto) 

10* 

1£l 




8onl.n and Marl I0«s 



ir.I-a 






taraUa-U i««2 





IU3 




1416 Bannoa'D •!*? 

M 









» 



14 1 

1107 



15.1 

288.4 «<M 1*73 

U 


145 



Gxvt 


IDO 

IDT SET 

lar-a 

LDT SET 

^.(L. 

LOT SET 

TeUI 

LOT St” **<*•■•»» 



irlAilN.^.1 







14.8 

R24 -W HI 

r 



15 9 

1CC.3 





•4.1 

3031 Rom I3n 










11 

?*4 . 1W 1J»3 

r 


■"—V Ch.« 

14 4 

100« 





15.S 

271 7 Reas Ift’.l 










-5.5 

2K 1 6*. 1»73 

* 

*ra*r«i 

(‘"'—"I 

1*1 

1!** 

i« 

142 



i5.l 





142 

111.* 

15? 

ItM 



152 





• 2 

141 > 

tn 

J10* 



*» 







7.7 

mi 



1.3 

3K1 S'* anaSW4a.lKi 

F 


-ignPrH. (FcaOnal 

14.1 

“.» 

13./ 

m* 



11,5 

J11 1BO) 

14 



14 2 

M3 

124 

1544 



U2 

14B 3 3*cfac-< a ai IBM 

F 



<6J 

15',4 








aoUrlp-x 

■tnartMWattHj 

I2.S 

nr 

124 

l«3J 



«3 

itn i-m. 14*0 

M 






1*6.4 





r 



1l.» 

"3 5 

II* 

1*4.7 



12 3 

213 4 NMj 19*3 

i/ 





"« 

iW4 



17 1 

296 3 Nofla 1888 

F 



12 

1321 

12 

1UB 



13 3 

243 4 NuO- 15*9 

■d 






1*J.> 





F 





H.3 

42B.7 










•3.4 

2*5.7 





F 



14.1 

37 J 

15* 

i«2.B 




-.11. rl 8 19*6 




14 1 

»n 

14 * 

73'.5 







-giw^OaaSUJ 

<3i 

■ 19* 

’3 

1B4.J 




v«l» Hal ' *46 





99 * 

1r>« 

1*4 5 








u 

• D5.» 






**«*’M8 






".* 

1^1 




'to* 






11.1 

1*3.1 





F 


Mf.ni Zta L A lfc«ri. 

u.r 

TO I 












I*.’ 

123.7 



16* 

'*5 B Will* 18*9 

- 





16* 

iifi.: 



144 

20’* HM.0L. mafunu 

f 


>p#>h<ni udj.i 

13 S 

ICO • 

1* 

10«.* 



17.7 



‘'—taulliia;* 

iT«bl>-. Torrart) 

9 9 

412 






5-i lift) 






*; 

4i» a 



5.B 


V 





2.3 

51M 



4.6 

*21.5 E-. IMG 


v* 

p-OiHI- A*Hm 

14 4 

10*2 






<***• Min-J 1WI 


Saoo'-J -:o«vm 

uosii-t :«*»■( 



'M 

HIT 




Haluaol 6.4am. 8*1)0 

OM 





13/ 

251 9 




I5IMM3W. *9680 

o« 





11B 

331 < 




Ka'K M fjor. 113691. 

F 



119 

110 








'W' l ‘ 





1« 5 




Mol, 1M9 






’*4 

IS? 3 




Mo-J. 11*9 

r 

SpmtMul 

;s*r> 



*04 

40/ 8 




Spof9»9n»*M*a* two 




8* 

221 

11 

243* 



fi.4 

• 15 4 TM.a1-Wi*! 


Hynwopteri 












WGK-i |"ldh 







14.7 

1*21 >«•>.«. rt»1M9 


*"W'» 








11.5 

173 T oqla .V f^pUr.1 1W 




»« 


91 

<6 


72.4 

l 

1ttS.rM..» lM P -i , IW 



-"*i®« la-.- 







’0.1 

6254 Lholc-. 










’*.5 

1«.6 S”■* 1902 

M 









*1.1 


F 










233.3 U*ia a-d IBIS 

F 

U*~« 

■C Jt-^-Vr 







ic 

;«/ /, 4.W, ,•, iw 






9 6 

n*» 

10 

"54 


In’* .'-JNo. - IBM 

M 






ii*» 

’2.8 

ii 7 



F 







’0.3 

W.» 


)'■■<* «'«1 ■ M '911 










11 3 





12? 

15.4 

in 

134.B 

10.3 

'23 9 

11 4 

242 Ca l «un,,mjO.: W >1»7‘ 



a6d»n--ia CBjrg- 







13 

249 9 Bau>M i9*a 



*»r<5" •■•««*' 


















9 1 

24/ / BorLri hv) IluloIu 1993 


!["«■> Irt 

'"•* 1U4HA-. 






1393 


■™.«l I960 


vP.Ih.lii 








83 

2332 A* o*ct 1992 

T 









SI 











11 

2*14 ..)»—m. i 1BB2 

T 

vPWtLH 








4 

201* 61 -of.- mi 

•/ 









14 

235 ] SI.*-.. (993 

F 









4* 

l’S MUIoi and Or- 1994 










14 

31 >3 1-Wo-iOwhi 18*3 


HP-tHL. 








«• 

ITT 4 J. and 18*4 










7 

IP L»i «nrt HuOlio. 19*. 


W 

•JirVaomp/aU i>»ia() 







124 

1*4.4 AOJ* Honan I9»4 

F 









4.S 



*4*11- 

ingraviLi Co-io—*• 







10 

222 * Wr a-<K«* 191* 



"—-inn Qa<3*£* 







1.1.3 











10.4 

117.7 AMWrr^n 1174 










7.3 

2*6/ KV and l ■» 19*4 



























lkV» l\4* 'OW 

:r lot str tor set lot sti 


ctarfj. JjVyyn and But 
OM* C2VG« KM CjatM 


T'^nagiairrra 

Tichoom 

T.rtv*.- 

Tuni.t 


titt lana* AiNmwI 


Vdli&fcai Kit) 

«1ncti-»6n»» ItjAind 

MM. iVuMWf.; 

MwfctWolMIM) 

f"!"* l3o9!) 

<uitm i a« 


U.1 

7M.1 Jon.* aJ*« C4au0a. *994 f 

11* 



17 1 



11* 



14.7 


H> 

1«5 

1775 Civ- jM Cvfcs \ tv 

"f 

14.S 

1®0.4 Ca-« am Clare. <»M 

"V 

!*.4 



14* 

1*1 8 Cm a-ti <3a»ka '988 

HA 

HI 

1M.B Cave arc Gar^vv 19M 

H.‘ 

14 J 

154.1 Cm ar«j 0«io- *9M 

HA 

143 


H/ 

145 

144.8 C»n«Ow 'Oti 

HA 

’45 


*/ 

142 

153# Cava ora C.T fr< ISM 

"M 


I** 1 ' — fH,c. 1«M 

•* r 

UT 

109 * Jji* Bird WyQon 1971 


14 0 

112.1 laoa am WaHo-. 1971 


15.1 

'04.7 3aX ami Wylwj- 147‘ 

T 

14 

122.9 .'04 am .Valla,* 107' 

T 

1*.» 

109 < XL a'*] Walao 1971 

T 

H* 



** 



»* 

459 Mom and Ofoavav. 1993 





10* 

340.4 ONwi 1973 


•.» 

MU# ONaa* 1.973 


129 

177# fWl mol IM- 


wo 



14 2 



10 H 

101 * 14,-o.wa and Hvrir. 1M9 0 F 

H 4 



• 38 

•00 j HAM and P*a>Mn 1909 

0' 

11 

1W 5-n'handRuV -.t** 


49.9 

117.4 SavCT, and Ritf/ 19BS 

F 


LepkloBtcrs 

^X-vii~v. oma FaeMrvon RoaldisUin 




8 7 

319 



FliKio^' t-c Bfl(17 198? 




8.8 

318.* 

11.1 

8C.4 

1 lyctajw aarf Oaiu 1942 




e» 

J92.S 



Fljct^af »*d Bana 198? 




103 

T>8.8 



1 ».o Oa u 190? 


39 

9: 



44 

J«1 7 

Fy»m f «l«< 1973 


12 

&? 



10.6 

181$ 

«al 197J 

H 

U.1 

431 

1C 9 

720* 

IU 

1743 11.1 

937# fa*r’i w >J 1973 

"1 



«.* 

601.4 

•1.7 

160 9 

639 Fan—y at a4 1971 

71 

K3 

73.7 





Mwn.«ia7 1042 


13.8 

B.2 

»1 

341.1 

IV* 

1170.4 11.4 

$71.1 1 .1 .1 107A 



640.8 N.W wJ Hm) 19’2 
MO.3 Ml/ AVI VWM 15/? 
*9).l Naw ar.J MmvvaJ 1972 
420} Saar arvl VWwiI *97? 
331 2 Ui and U»U '472 
709 * No«< and Moana-I '972 
»4 2 Now and S*>a~ad 1972 



U# 

*C4 



12.3 

133* 


Sy-danm al ai ifrW 

com r*jra .?io*l*6; 

’05 

n.i 

*0,3 

137 S 

11 

9V5 

10.8 

411# mm and Ct^c*i 19 








10.7 

3913 OX~H and Cta**i 19 








10* 

*15.4 Cafinal am UKyru 19 






11# 

92.1 


Ct.vrtJ.lyl 'too 

cHuB"") 



14 4 

154 

'55 

112 


Irtfia a* ai 1977 

moccaTa roav»«»: 

13 3 

51.3 

15 2 

1416 

15.7 

74 5 

152 

274.4 SFyiKAw. y( yl 1993 

jiboWnau J cm«>4 CVa,i 







12.2 

372.8 Ue*AH.i 19M 

CukAaAana Ik-a-nO 

84 

125 9 

l.l 

291.7 

8.1 

1254 

45 

532.3 Trto al»l 1991-2 

v*u1 -J.-C .V»««Pl 

7.7 

124.7 

7 

410.7 

9.9 

123J 

4i 

6A9 a* a 1960 




7.4 

3002 

95 

1295 

02 

011 4 IMva «< yl. 19M 




8.3 

471.4 

10.1 

122 

8 

687 1 MaMNi r-#«al 19M 

PCwflktvlxaC 

119 

154 






<>wi«aa *.973 


118 

1249 






Gcv-aj 1973 


42 

1718 






Gomwa 1973 


KJ 

1*2.9 

?.« 

188.9 

9.4 

2M.4 

7 

>»* 6 Cdfnao 1973 






1C.4 

244.7 


<■ 0"-. 1973 






5.1 

211.7 


0«*r«y 1973 






10# 

231.8 


Clor-« 1973 






10# 

2422 


Ooinyy 19T3 






9.9 

702# 


Comaa 1973 






1.4 

294.4 


Gunaa 1973 







2*6 5 


Comaa 1J73 


L,. 


Fflj 

LOT SSI 

t«r* 

LOT S£T 

15,P. 

LCI 

SCI 

I0UI 

07 SET 



rx.ni (Iki.Mlinah 





6.5 

7*0 


a™.i *?i 

h> 


'jiaba (S'(•>'«(<■) 



113 

21’3 

S3? 

1213 


B^-Il • « T.vt- 1 W 

M 





10.6 

71-.2 

17.3 

11*14 


&•*,!. .ndTwK 1H-S 

f 

4Uo^„. lu 

X > 



7.7 

211.4 

9? 

133.4 


HiiiDC-hB,-. »: 

U 





'3 

761.3 

9.1 

n»? 


Hil n-1 OjMwum "992 

F 

lacnMffKrptitf 

WOo. »r» iMulrw: 

'09 

121.1 

1.3 

192 5 

53 

18X2 

8.t 

865 2 Qu-o* . 


3»' 


•7.9 

'6.6 

15 7 

*;3.5 

14.1 

9>.*i 

'5.1 

613.2 ■**,,« «ojV«m4 I«1 

h 



111 

77 

158 

4511 

III 

104.3 

'5.5 





n* 

82.1 

IS S 

*713 

»« 

90 

1SJ 

833.2 MHu a-dWr, 1911 

h 







132 

57.1 










10 5 

104.9 


L^Aaml *4«lii-0J» 



. aueotAi • "ii i 

10 

HI.* 

101 

405.4 

4.4 

117.1 



TV-*.*!-"* 

<hakilrm E»jM 



11 

156 

167 

V. 


F’vfcwl «M 18'4 


CMpMterwM 

'-4C>nalk JO*rvno 

ns 

56* 

12? 

2018 

141 

7*7 

133 

322 iwm 




»6 

'4.6 

83 

463 4 

8S 

177 

*5 

7376 B»»*, «■«! En, 1«4 


CjIXiCTMmM 

itaOo^'ij ^aJp i 

II 

*7.4 

H.l 

2116 

ta? 

1201 












11? 

*• • l»1 

M 









11 

»1 4 H.r* M .no ?.,«« IM 1 

F 

Or-.. 

X'mb CU 

12? 

n 

12.3 

216 5 

ii’ 

18.1.6 

17.9 

451 a P>«n. d *»»- 




10.1 

814 

29 

it* 9 

8.3 

202 8 

4! 

11. 7 Burdin, o,., -907 


JtraLik 

■rhiviioaui L. 

”.0 

Ml 



1?.» 

nr? 


i-«- 1982 



>:kk«* (Grate 



7 

41C 3 

8.4 

zce.i 


KOI 



l Drir 


17? .3 

106 

185 .1 



»9 

r>l 1 WMncalli .I«l Pu.lra 19 >9 


>911901 

ilneaaia V,jlk»: 

IIS 

7*8 






Rc 0 f»{.vt Sonus » * 

535 





10 6 

4*2? 

•7.4 

S'.3 

11 1 

701.5 r i 

ttf 





17 

919 ■ 

10.7 

172.5 

81 

102.1 Bo-in m San wu m * 

* 


h-aUMCHutfl} 

12? 

?91 






H.nuloal- 196. 


Fl.«TTW<a 

■oiuiumaa (Zj4i«i> 

12 5 

52 S 

10.1 

3X4 

113 

130 

10 6 

441 6 Coi 19TB 




10.8 




11.8 


9.8 







22.1 

223 5 

18.1 

82 3 


PruvoB 1886 




22.' 

179 

21.5 

;vsi o 

19.4 

60.7 

21.4 

462.5 OiW U *1 373 


Ep'*t3iu 

ceilalj yjy .■»! 

10.1 

71.7 




•88.7 

■oi 

S3 4 J Bui 1975 




10? 

7* 



11 - 

'M.7 





••uUltf (Kt***i( 

10 

» 



H.8 

135.5 

'0.4 

311 M 1973 




12.7 

51 i 



12.6 

121.* 





.•floWt.Otrj*" 

11.3 

73.1 






Cs» I9’4 

h 



11.1 

72.3 

10 

7130 

12.5 

129.6 

’O.i 


X 

iur«fc* 


11.8 

6?,6 



14.7 

95.5 

12.4 

*7! J 0*6 1973 




113 

411 



148 

90.5 

U ’ 





10.1 

77 

S3 

1004 

10.’ 

■60.5 

»• 

1W3.7 J»w*rcCB. , l?7 

*i 



*5 

76 

6.3 

17574 

10.5 

' 59.5 

71 

'<*97 J»>DW6C«1977 

H 


—'I-'- 

11.1 

114 9 

8.1 

393.1 

4.5 

■97.5 

» 1 

M3 6 Qj*)-a 15434 


!•!**»• 

F~* n »™ (WM*. 

7.8 

117.9 






Cai'll'cneia-fwu 19*5 







3336 


■252 

7.3 







6 

310.4 

71 

112 6 

'.V 

543 6 *o48mN)Wia 1*73 

i 





6.7 

394.8 

52 

115 5 

7 

*J4? frn ——wrm 1975 

I 





7.1 

35'? 

3 

126 8 

'* 

S’* rianllun^ruru.-l.'S 

T 

M>n 

till--<ii« ICrwMt) 

11 

S3 

119 

280? 

12 6 

206 

«7.3 

S3X3 Son* .' . 11W1 


£u^M 

ovymtvaet |L> 

11.7 

81 



7.9 

311 


1962 




H.S 

9*3 



*3 

325? 


P-n^Moo 1967 








** 

:w* 






10* 

73 



10.1 

I5«2 




GiirtcMM 


1* 

83.3 



« 3 

323.7 

4.3 

7*1.4 Cftiucrr, *155 

M 



61 

M2 

7.3 

405.3 

3.6 

Ml? 

•-7 

'M.e ChooW, 1155 

M 









8.3 

•08.. ChouOtvy 1165 

H 

'arr>«-i J 


96 


8.3 

*35.5 




««*** .< Jl. 1990 


4»4©r.t 

j-~.gi.-i t?i,W4<' 






156.3 


Fo-y-98- 




'23 

40.3 






*-> 1!M- 




3.4 

75 

10.2 

291 > 

13.7 

l«.Q 

’2 

507.7 St.™. am) :anr 






11.6 

2357 

143 

137.4 


I— -978 




8* 

J0.« 

8 

XI 1 




WuW.i IBM 








13.4 

1W.J 

11.9 

454.7 Wu 611 I960 

U 







134 

152.8 

1-4 

4.S.6 W« * m 1IM 

F 





86 

254 ? 

16? 

177? 


f—» 19’4 



— ('-'‘'-I 

123 

41 1 






luou-u,^ 1963 






125 

16*5 




9/.,IT4^ ». 1989 

T 





8.4 

795*1 




I/MIT^-O-C luotau 1989 

T 






*66 




V«rr«> -rd ..onoo. 1989 

T 





8.8 

• Wi? 




9/*or.. ..hi tM.tf.oo, IS89 

T 





12.5 

18*4 










12 

206 










12.7 

106.4 










8.4 

295.8 





T 

ItrrvlMA 

K —CxU* 

12.S 

317 






■-..ul.1 ,ltf. 1989 


-»(** cramp- 

rw.iufl 

104 

*9.5 

12.1 

472.3 




•tf.il -a: 4r< *J»~ 1967 







•COB 




■tf-il >.« .-a AJI*n 1*61 



149 






EiO 

IDT SET 

Car.* 

LDT SET 

Puv. 

LOT SIT 

~TZ - 

LET SET tar« 




1< 7 



2C«J 

1*0 

'062 

•J0 

3*9.4 aniB-Mh!.! 1H1 


ttapHAMM 

{On-fy. 

>36 

93 

io.a 

•an 

10.7 

11*5 


“*»•' *nl OO.™ 1-J55 






'•«.* 

151.9 

1*9 

723 


J Ml 

p 





14.9 

17* 

15 

96.5 


Jr-** 997 

p 

.rJo^irlil 


38 

1J1» 

5.7 

7J9 3 

5.1 

135* 

S.4 

£753 1«1 


. /fflfcM'O 

oiK-J'tl 1 



a 1 

«.J5 

1«.3 

1135 


Pir-ri«V.. 1*,.’ 






9.1 

084.5 

11.4 

1338 


P.ri«K<- 1562 



braur** X V 




217.7 




PVlfXl *..) Hi-. 19'4 






9.5 

275.1 




P^1ia« -jra Bun* IS’4 



•mmi.s a^tf 





13.3 

*6C 



T 







'*0 

41 ( 










11.3 

00 



T 

fmr. f hrj. 

*wJ«*>n 

e> 

a* j 






'-•npn "t » MM 






■ a 

250 » 


”3 

■0 

41I)»W«* 1501 

V 





»i 

277 9 

7.9 

594 

4.2 

4401 AKoppma 15« 

f 

*r—" 

**•1,4 p—.• IH j 

104 







C r >r»^ll>n 1W4 




IM 

n 









M^mr>.n In'VtvO.il *,F > 

’1 1 

7? 






fioiim >'»—■ tv** 


Mnimri 

«<-">«. (Wimi 

*.' 

M 

a 

•»2 

• 1 

239 9 

7 • 

•01.4 Smiti 19*4 






s.a 

5029 

fi.1 

243 7 

*0 

292.7 S".» 15*M 

1 





u 

481.4 

M 

229.8 

73 

77T Smm <64-: 

r 

*-*¥»»•*■ 

viimw* '1 ) 



1.5 

1333 




-<ve MVI -,nk« 1W 




17 

93.1 


235 5 

15 

05.4 


JpJ; <i m i&x 



VIVM 



11.fi 

■At 1 

i7.a 

HS3.S 


ClMl H ,1 1V-1 






ai 

5112 

11 

1253 


C.m.i.,, 1991 






MS 

430. i 

10.1 

141 7 


C*M- *1 <1 1«- 






103 

447.4 

10 

■u.i 


CW--.-1DI 103. 




13 54 

•4 3 

19.4 

779.4 

10.9 

1140 

10 5 

*4C thUMbanl !»■ — 1901 


'aln-- 


113 

•9.1 






L-jiIOOC 


•4n.l1 "11 

CfrlHMnA :(-um*f i 

4.6 

115.4 

M 

735.7 

7.7 

131.4 

5.5 




*.» 

133.1 








>.p.i «r« 

hftVrt ^WK- 

".1 

190 S 

51 

1*83 9 

6 

4-33.7 

• 2 

1W 9 1—— - 90 ) 








1.4 

7*33 


*i-. 1677 


-•ao ■> 

flli-C .1 l 



99 

457.7 




54/4XH .nd 1 -H-lW-li. • uii 

S.t.K, 

u l >-"' -i u'nJiAhv UlrmllJ 



W.4 

*1.« 




P.R—mI —yj Soitv, 1925 


'■Mo 

gfcll'v. CB*»d«"i.9 ► 4J 



Mb 

IMS 




1983 






91 

• 203 




HOantt »ro Santo' IBaS 






1 

422* 




Pil—*J «nj Scntor 19*5 






113 

353* 




“i»« 1 «nJ s-.iu —1 1980 


fijvlm, 




10 3 

327.3 




R l-id *nd 5olm 15*5 







1U4 










•33 

331 




R-a*.: «-c sew -99 t 






MB 

JI45 




fllorvl *V Scito' • 9BB 






133 

231.1 




Se lim- '899 






ll 

3U5 




VOond in- isntor 'Ml 



OH-IL. I CrfadAOH 



M3 

«7.0 




•Wa'CanoSc -* »• 






(.1 

• 17.4 










M 

*C0 




-,u ScnMr • 






9.3 

447.9 




Tio.-i-K -cd s™- l»i* 


’.-tvr 








50 

StB '•y- n «‘*« 1983 

M 









44 

*23.8 <*|- n r .1 !»• 










£.7 

M4 7 










8.5 

440 2 <V" <501 

f 









5.7 

V11. I fV^*4*| <Wi 










44 

• 11.5 1Vr«a1 HrJl 

P 

1 

gn«nv<* * .6«u"«*iJ 







131 

49,'.* fr«w. ,,, Arte 19,-i 




5S 

m 

37 

•719 

52 

283.6 

49 

824* SI -*fc 16U 



mAK-IrBA L 



3.6 

472.1 

S0 

401.5 


b-imi'-na-M: 






43 

971.4 

9* 

»1.l 


SvVC .nd Puliwl 840 










15.8 

:<i 7 c*.3nii ana Smu.- tors 




75 

93 3 

a? 

225 7 

5 


2.1 





3.0 

1»6 

59 

-50 9 

s* 

134.5 

5.* 





13 

n*3 

a* 

247* 

49 

120 

•3 



Wm 




9.“ 


M.» 

109.1 




>*OT* 




94 

183 9 




T«Etl*V 1681 



VAN-. ,► , 


«.h 












83 

*01 5 

103 

Has 

S4 

585 8 Hairmar**! ai '»T» 

M 





6? 

3757 

'0.9 

17*0 

59 

S47 9 19.-9 

r 

■n-', 

n**w.i ■ 

*0 

111.5 

87 

3703 

B.fi 

121.5 

9 

5C9 8 Cml k . 1845 


r—yvuj 

iw.oiiW^i 

80 

-05S 

7.7 

4 70.9 

7.7 

’47.1 

a < 

SSSSSoiTni*. 16V 






9.9 

3239 

59 

153* 


R«.»1545 

M 





10 

MBS 

82 

134.5 


Jm» 1B€S 

• 

°»-0. 


103 

953 



10.8 

IK.4 

13.1 

5553 Jrf IS?5 




ICS 

91 1 



104 


111 





10.5 

03.1 

14 3 

237.4 

7.4 

1424 

13 

41A4 1(8/ 



150 




SF-,.- 

vOT srt 

LOT 1FT IDT CfT 

“cW 

IDT SFT Par<t'«-<v, 






137 

3T9* 

14 9 

11) 










14 9 

312 


P'ev*ll»71 










13 3 

.14 t la’s 


>w* 

<'***!■(« 





87 

54 6 

*7 

226.6 

M 







89 

50 1 

91 


► 







8 4 

<4 9 

71 

236 Lon* jna 'jnwJa ’*7fc 

M 







as 

IO: 

7 5 

291.3 Lrv^. vvl -ni. 191 v. 

* 



»1 


9.6 

146 j 

ice 

66 7 

»« 

2*6.5 ,,1 9G0 




11.4 

S»l 

11 

397 ■ 

9 ? 

234 

10S 







0 

‘MS 

e.j 

658 4 


^■"x* JI*4 Suat 1971 






S6 

»:i7 










O 

‘33 1 




«-n--«nj 1995 

O 

.‘M.. 




tM 

‘418 

12 9 

204 




5*4* 

i2w«in«i 4 SiMx-niJIa'l 





14 9 

187 1 


FV.touJ <inj 3un 1574 






1i 

u:s 

12 1 

2COI 



1 





’0.8 

sue 

11.7 

223.' 


A—m«,o L PMvatt 71 

T 





1i.* 

337.' 

14 

7»3 



r 





’’.e 

538.5 

'.1 




T 





to.s 

423 8 

4 4 

rus 



T 





10.J 

738.5 

7 

343 6 


AAXiMnr, l Ko-uncU 71 

T 





10.6 

8884 

4.7 





;|iul«*] 

10 1 

4'.* 






“M »-l IW 




lit 

383 






** c*ro' 101? 






’37 

IX.6 

13.1 

97 8 

12S 

»13*i.*v!C„g, H93 

T 





13.1 

134 

1X7 

84 I 

13 4 

249 2 AhJUBCMfef Vtt4 

3 





’\* 

*95.9 

’7.* 

1G4 4 

173 

321.4 *l.i"4SWg. 19S5 

T 





10.1 

B»4 

4.4 

I’M 






'/1 







U. *’ * 1900 






12.4 

IS33 

1X7 

114.4 


aj'Hii 1500 








13.7 









’2i 

2*C 7 

>4.4 

IC*7 


1 . - 1900 






''3 











1»4 

IK8 










l» 

?‘3.B 










153 

2oe.< 




1555 






H 1 

240.8 












’28 

’22.' 


3, 1992 








12.6 

137.1 






5 

W..9 






Con*. 4 rv6V»«IIU 1980 






e 

33* 2 

8.1 

1*8.1 

8.7 







a.a 

383,7 

9.4 

<14.5 

11,3 

378,3 Comb. .n^Vj .-O 1580 

1 





85 

374. 

91 

1338 

88 


T 





8.5 

JOUl 

81 

’•87 

58 

511 Comba «oo Vieno ISM 

1 

jprtOCU't 








10.3 

320.2 6-4- 4 IBw"»:.-ory9 IS'« 










’0.3 

3-0.6 4 Htutl»*.*.vya 18'* 

*4 










283.3 &14" 4 1974 

T.M 









’2.2 

2471 5J-4" 4 lliv J n»:-„vj 197* 

T 6 





8.* 

381 



” 

43-.BH.I M. 190 







3M.S 



171 

*'99 *» I97J 






9.4 

305.8 



’•! 

375.6 Nn>i ISO 






16.5 

118.2 

14.7 

137.4 


P~kx"»d8»*.i974 






11.7 

2388 







"«'«7 1 



’.2 

337.2 




Th^-K.-a.-S 




94 

653 



10.4 

1601 


!*/"«< ’971 






111 

2*8 3 



11 

<70.4 1171 

T 





12J 

260 8 



'2 

47*9 1171 




10.* 

87.4 

11.5 

282 1 

9.9 

l-vil 

”2 



TncN^fuiu. 








12 3 

MV* Tot-*** 1973 

» 

ns-dlu^. 




• 

28* 



10 2 

122 8 CaSMlo’eiA 

PM 






ae7 



108 

110.7 CaQOubi IBM 

pa 





11J 

in 1 



11 8 

1251 CdBoalo '844 

pu 





11 

T»? 



i! a 

1M C.CMb. ’984 

Pf 

•«h. 

ItC'lft'.V- 

«1 

*49 

133 

•60 

9.1 

223 


1MI 






115 

4*3 

9.3 

228 


44a.. 4I« *»4-f llfll 

V 





133 

*!3 

9 

718 


KaUf 1981 

f 


Uru... >*Co, 



14.4 

’ V> 7 

151 

78 1 


J-n« *S4I» 

p 





10.3 

2281 

15.1 

68 8 


J.rmn 196* 

p 

21II.-M 

Cofl-Bo 

12J 

130.4 

12 

408 0 

111 

MV 7 


19*.’ 


.*uroOl»f* 











A-C--J*X N>T-* 

'-»*• 

91 

61.4 

6.5 

213,1 

6.1 

3496 

» 

577.1 ’aubairfa' 1992 


.'UWiW 

UMBcliUn. E-^cilxjm 

SJ 

MJ.4 

»S 

222.8 

10.3 

112.9 

9.9 

iB.S.7 '.ub-mi 1B9C 




12.7 

*4 1 

16.9 

IMS 

18 

69 6 

’4.7 

XtSCMi*l»1iilll 1991 




U.» 

*».s 

’7 

117.7 

’>.8 

68.1 

163 

712.1 OJ-u-hM a< »> isai 

T 



«*.« 

46 

<81 

1773 

584 

57« 

163 

379.1 =7xhiat«***l loot 

T 


i.u-oium V. *<*».; 

17 

138.1 

»7 


43 

195.3 

43 

427J Si-»* BIO P*»ru»" 1981 





•norl09®nKi 

3Wtrvn«e» 


cbiiui" (Napaill 

iti'alaQlMl 


.:m (Tnom»») 

Pl-^lwd 

rn"t»BfWi 


■"‘Oi pwrrnoVnWyltB 

»»"ODM hmirrmrum (DtCnoii 

n»ln» Bitatsjn* CWjiioO 


4 of <Vj*r< 

|Stt%«« 

rtA ‘-4m 
• :rai> Vi w 


E .i? >*«• iiiw«m is«» 

I j'-'4«'«nuni p«*t>'4«<.ir 1 

,Mm»‘ *rra»«V Iwi 

SlpHonaptern 

Ceixaphaliioi ft 10 IIni 

M'<r«T'« *r«f*t>irt"wvk5 


Thysaroptera 

p,trU-»«ta 

iPrj'iiritis 

Gi"»«*3!"nt>« 

) l^lolhopt 

S<rti»iiy>t 

Thp. 


Kcd*rn:a iPeiganwl 
•kowm Ml rent 
»cio>Hi'(W» 9*on»i 
WrulnHood 
i-.iqum atqno'.l 
cb«cu'»Ui» (Si r-4:-3| 

'•Mol'-Mi-on 


•2.S 

W8 






i‘» '«r 

12 

2048 






Plon * WJ 

u.r 

ii2.1 






hw"* ni*9 



18.1 

3418 




UmwCmi'W 

V3.9 

557./ 






fctn'Hn 1»71 

’*.« 

768 7 

Ml 

280.7 



13.6 

Giapg iw 

'38 

JM8 

178 

884.5 



189 

5*5? 1 Kbtr.nd *-u I9<4 



’88 

0337 



’dl 

1339 * Wan »M API 1**4 

IS 

14J 4 

MB 

182.2 




fcv—1-s 1852 

B4*V1- ' P-nt:-rtlo 'V. 



18 7 

578 




*W»j 1*?7 



17.7 

5807 




Mtoec rt»» 



1J.5 

7V1 





*S.1 

2564 






Htil'*»ana Vda'ttl 

15 

*** 






kpo nrWA»1971 

07 

4028 






F*»-» 1975 

• 2 

423 





111 

4C4.2 Sdrti ’dB (I il IBS' 





112 

278 8 


•taryuA tM 5"ule*’9J2 





11.4 

1875 


VargjllandS*ilo, <972 

8.1 

1298 

89 

1*3 S 



g 

1992 



8» 

ties 



59 

3B3 J -W. M *1 1992 







89 

«*■ i*am 1992 

9 

74 3 

78 

788 7 



98 

787.4 AndMM-’h* 1436 

92 

178 4 

8.8 

138 2 



83 

30 T*ai»i»t 

*5 

44 5 

77 

1219 




1*3* 

«8 

888 

4.1 

157 



42 

218 9 r*a<jn indPanman 1991 

5 

82.5 

8.3 

UT.7 



55 

2148 indParman 1991 

128 

»78 

10 

118.6 



115 

1782 es-tor ml >**/»n 1988 


5 a " « 



Acui&x. Zooi. Bo fitm. 60: 153 164. 1995 
ISSN 0862-524? 

Revision of some Oriental Mordeltini with description of three new species 
Part 2. (Coleoptera: Mordellidae) 
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Abstract. Yutehsutanwnia finsp n from Victnam ,Klcppenchmorda kaatxJ jj sp r. Iron: Sarawak anc Varumordu 
(i sir )*iuyaSceifp n Iron Vietnam arc deenbed Thsfc!lovm£ nevv combinations arc proposed Klap/*erKkjwordu 
gtnirufdtu (Pic. 1928). Varum/inla (s. SU.) celebeixix (Pic, 1923) arc transferred from Mordella \., 1758 ami 
Varumorda (s sir | longcvitlafa (Pic. 1925) from •Moniellutena 

Taxonomy, Coleoplera, Mordellidae, Orienlal region 

INTRODUCTION 

The present paper results from the gradual study of a rich material of Mordellidae collected by 
Czech entomologists in Southeast Asia in the last years and from the revision of the types of 
species described by Maurice Pic and deposited in the Museum national d’Histoire r.aturelle, 
Pans. As :n the preceding paper (Horak 1995), author aims to treat some groups as a whole in 
order to facilitate their future study. This approach will result in the serie of papers with equal 
heading in future. 


ACRONYMS 

CHP Horak collection. Prague 

MNHN Museum rational d’Histoirc naturelle. Pans 

SYSTEMATICS 

Yukahanunnmiu tui sp. n. (Figs 1-5) 

Matoial examined. Ilolctypc, female (CHP), N. Vietnam. Sa Pa. 1600m. 11 -16.5.1990.Horiklcg. 

Description of female. Parallel-sided and little convex, widest at the base of pronotum (Fig. I). 
Black, anteclypeus yellowish, postclypeus, anterior margin of labrum and the base of mandibles 
red-brown. Pubescence of dorsal surface black except for silvery hairs on scutellum. On ventral 
surface, pubescence of anterior and posterior portions of mesostemum and posterior margins of 
abdominal stemites whitish, otherwise black. Tips of pygidium and hypopygium with golden 

pubescence. 

Head flatly convex, maximum width to maximum length ratio 13 :10, distinctly impressed in 
the noddle of frons. Anleriur margin of frons gently swollen at insertions of antennae, concave 
against anteclypeus. Anterior margin of labrum straight. Eyes (Fig. 2) comparatively small, 
broadly oval, very finely facetted, glabrous. Temples strongly developed. Entire surface of the 
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head coarsely and densely punctate. Maxillary palpus (Fig. 3) with second and third segments 
equally broad; the third segment 1.8 times longer than wide; terminal segment elongate-securi¬ 
form, comparatively thick, its outer impressed and pubescent surface oval. Antenna short, finely 
serate (Fig. 4). 

Pronotum somewhat wider than the head or elytra, flatly convex, very broad, maximum width 
to maximum length ratio 13.4 : 9.5. Its anterior margin with collar-shaped prolongation, poste 
nor lobe flat and very broad. Sides in lateral view' gently arcuate, posterior angles obtusely 
rounded. Puncturatiun very coarse, basal half distinctly transversely rugose. 

Scutclluin broadly quadrangular with rounded posterior comers. F.lytra beginning from bu¬ 
rners feebly conical, more strongly narrowed in their apical third, very broadly separately round¬ 
ed at the apex, 2.23 Times longer than their combined width, vciy coarsely and rugosely punc¬ 
tate. 

Pygidium flat very broadly conical, with distinct raised mediolongitudinal edge, broadly 
truncate at the apex, by one fourth longer than hypopygium. 




Fig* 1-5. YukaJicnmoma rui ip. a (Hulotypo, female): I - general view; 2 eye, 3 maxillary palpus. 4 - antenna. 5 
anterior tarsus. Scale a-3,t>-4,5.c 2;d I. 
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Anterior tarsi (Pig. 5) somewhat shorter than fore tibiae, becoming gradually wider from the 
first to the fourth segment; the first segment as long as the three following ones together; the 
fourth segment quadrate, emarginate to its midlcngth, with emarginate onychium on ventral 
surface; terminal segment twice as long as the fourth one. Middle larsi longer than mesotibiae. 
Metatibia only with one apical ridge, which is parallel to apical margin of tibia and reaches one 
fourth of its width. I'osterior tarsi without ridges. Outer terminal spur of metatibia distinctly 
thinner than the inner one and hardly reaching one lllird of its length. 

Length from nps of mandibles to apex of elytra 6.8 mm, to apex of pygidium 8.7 mm. 
DtFBRKNi ial DtAONosis. For the differentiation see the key to Oriental species of Yukahananomia 
below. 

Etymolooy I Jedicated to our Vietnamese guide, Mr Duong Tat Tu, who accompanied us on the 
collecting trip to northern Vietnam. 

Key to Oriental species of Yukahananomia K6no, 1935 

1(2) Completely black Pubescence ofdorsal surface black exept for the silvery hairs on sciudlum Ventral surface with 
black pubescence, only anterior and po&tenor portions of mcswJernum as well as posterior margins of abdominal 
sterrites wilh silvery hairs. Apex of pygidium and hypopygium with golden pubescence. Length 8 7 imn. N. Vietnam 

. Y- toisp. n 

2(1 > Body black, pubescence golden wilh sinking pattern of black hairs. 

3(4) Vertex indistinctly convex Head, pronorum and elytra with brightly golden-yellow pubescence. Black transverse spet 
bchmd the midlcngth of elytra completely separated from the apical one Each abdominal stemte wilh distinct spots of 
black hairs in the middle of its posterior margins Length 10 5-112 mm Japan. Maritime Province of Russia (Pn- 

juonc), China (Chansi). Y yakui Kino, 1930 

4(3) Vertex distinctly convex, with dark rusty pubescence. Pronotum and elytra with dark golden-yellow pubescence Black 
postmcdian spot of elytra narrowly connected with the apical one. Pygidium almost entirely covered with dark rusty 
pubescence Abdominal stcrr.itcs without black spots in the middle of posterior margins, length 7 8-8 8 mm Japan 
(Honshu)....... . Y AvuyufaiTakakuwa, 1978 

Klapperichimorda geniculata (Pic, 1928) comb. n. (Figs 6-9) 

Uoideilo gcruculala Pie, 1928 13. 

Mates ial exam iv ed Holotypc, female (MNHN). Hoa Binh. bearing ted label ..Type”' and ar. additional label. MordeUa 
genKulafan sp Present designation by (he author 

R&DESCR3P7ION of pemale. Body brown-black, ante- and postclypeus, labrum, base of mandibles, 
maxillary palpi, antennae, anterior legs, intermediate femora and terminal spurs of metatibiae 
yellow-brown. Pubescence of elytra black exept for four grey-white spots (Fig. 6). 

Head rather flatly convex, maximum width to maximum length ratio 7.2 ; 5. liyes broadly 
oval, ver\ r finely facetted and pubescent. Neither temples nor temporal angles developed. Max¬ 
illary palpus (Fig. 7) with second and third segments almost equally wide; terminal segment 
broadly secunfonn, with inner comer shifted distally. Antennae (Fig. 8) rather short, the first 
segment by one third longer and slightly wider than the second one; the third segment as long as 
bul distinctly narrower than the second; segments fourth to tenth becon-.ming gradually smaller, 
each of them nearly twice as long as wide; terminal segment shortly oval, 1.3 times lunger than 
wide and slightly longer than the preceding one. 

Pronotum rather flatly convex, maximum width to maximum length ratio 9 : 6.5, with dis¬ 
tinct collar-shaped anterior prolongation. Sides in lateral view quite straight, posterior angles 
broadly obtusely rounded 
Scutellum small, triangular. 
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F.lytra moderately convex, with only moderately arcuate sides, 2.2 times longer than their 
combined width, narrowly separately rounded at the apex. 

Pygidium narrowly conical, twice as long as hypopygiuin, without the ring of light hairs at 
the base. 

Anterior tarsi reaching nearly two thirds of the length of anterior tibiae. The first segment of 
anterior tarsus as long as the following ones combined; the third segment truncate; the fourth 
one deeply emarginate with truncate on yen i tun on irs ventral side; terminal segment twice as 
long as wide and twice as long as the fourth one. Intermediate tarsi as long as mesotibiae. 
Metatibia (Fig. 9) besides apical ridge with one very distinct dorsal ridge. The first segment of 
posterior tarsus with one distinct dorsal ridge, following segments without ridges. Outher termi¬ 
nals spur of metatibia reaching one third of the length of the inner one. 

Length from tips of mandibles to apex of elytra 5.0 mm, to apex of pygidium 6.0 mm. 

Male unknown. 



Figs (t-'i Klappern Himcnia genre ulaui (Pic) (Holotypc. female) ri - general view: 7 - maxillary palpus; tt- anivnna. 9 
posterior iihia and tarsus Scale s-8, b -9; c - 6; «1 7. 
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Key to known species of Klappcrichimorda Ermisch, 1968 

3(2) fcJytra completely Mack, becoming somewhat lighter at the base. Pubescence of elytra black exept for grey humeral 
and postmcdiuri spots OQ each elytron. Antennae of female short, each of the segments fourth to tenth 1.2 times 

longer than 'Aide. N. Vietnam. - ...K. geniculala (Ptc, 1928) 

2 (f) Elytra bicoloured with black pubecccr.ee on black background ar.d golden-yellow pubescence on Itght spots. 
3(4) Black, only anterior portior of head, antennae, maxillary i*alpi. fore legs, middle femora, terminal spurs of hind 
ulnae iir.d four spots oa elytra yellow- to red-bioum. Outer tcnninal spur of metatibia reaching one thin! of the 

length of the inner one. China (Fujian). N. Vietnam .... K. quadnmaculaia trmiscb. 1968 

Jft) Yellow-brown. only p-onotnm. scuccllum, suture and sides of elytra, anterior portion of mesostemum and lateral 
portions of abdominal segments black. Outer totminal spur of metatibia very small, reaching only one tenth of the 
length of the inner uae. Antennae of female rather long, each of the segments fourth to tenth 1.5 tunes longer than 
wide. Malaysia (Sarawak) ........ K. kodadai sp. n. 




Hgs 10-14 Klu/yM-richimonfci kvdstdut sp n (Holotype. female)' 10 general view; II - maxillary palpus; 12-an¬ 
tenna; 13 anterior tarsus; 14 - posterior tibia and tarsus Scale: a 12: b- 14; c - 10; d 13; e II. 
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Klappe.richimorda kodadai sp. n. (Figs 10-14) 

Matfrial ixamcnfd. Holotypc, female (CUP). Sarawak (Borneo), ca 25 km ft Kapil. 3.1994, J Kodada leg 

Description of FEMALE. Bicoloured species (Fig. 10). Entire head including appendices yellow- 
brown, pronotum and scute!lum black, elytra yellow-brown with broad lateral and narrow su¬ 
tural black stripes. Ventral surface yellow-brown, anterior portion of mesostemum and lateral 
ponion of abdominal sterntres black. All legs yellow-brown. 

Head flatly convex, maximum width to maximum lenght ratio 6.1 : 5.3, somewhat projecting 
posteriorly in the middle. F.yes broadly oval, very finely facetted and pubescent. Temples ab¬ 
sent, only little distinct temporal angles developed on ventral side. The first and second seg¬ 
ments of maxillary palpus equally broad, terminal segment rather broadly secunlorm. its inner 
corner shifted into the second third of the segment length (Fig. 11). Antennae (Fig 12) compcr- 
atively short, the first segment by one fourth longer than and as broad as the second; the third 
segment conical, by one third shorter and distinctly narrower than the second one: the fourth 
segment by one third longer and broader than the third one; segments fourth to tenth becoming 
gradually narrower, I 4 (segment fourth) to 1.6 (segment tenth) times longer than broad; termi¬ 
nal segment oblong oval, almost twice as long as wide and as wide as the preceding one. 

Pronotum flatly convex, distinctly wider than long, ratio 7.5 ; 6, with distinct collar-shaped 
anterior prolongation; posterior margin straight with a well developed posterior lobe, posterior 
angles broadly obtusely rounded. 

ScurelJum small, tnangular, with black pubescence. 

Elytra rather convex, in basal half almost parallel-sided, relatively narrow, 2.12 times longer 
than their combined width, rather narrowly separately rounded at the apex. 

Pygidium very thin, 2.3 times longer than hypopygium. 

Anterior tarsi (Fig. 13) distinctly shorter than anterior tibiae, the first segment only little 
shorter than the following ones combined; the third segment slightly longer than broad, trun¬ 
cate; die fourth segment deeply emarginate (approximately in three fourths of its length) with 
gently emarginate onychiurn on the ventral side; terminal segment very short, as long as the 
fourth one (overlapping it by one half of its length) and twice as long as broad. Middle tars, 
slightly longer than middle tibiae. Metatibia (Fig. 14) besides apical ridge with one distinct 
dorsal ridge. The first segment of posterior tarsus also with one ridge, remaining segments 
smooth. Outer terminal spur of matatibia reaching only one tenth of the length of the inner one. 
and also distinctly narrower. 

Length from tips of mandibles to apex of elytra 4.5 mm, to apex of pygidium 5.2 mm. 

Male unknown. 

DiWRkNTiAi. diagnosis. For tlic differentiation see key to know species o f Klapp e rich i m or da above. 
Etymology. This new species is dedicated to my friend, Slovak entomologist Ur Jan Kodada 
(Bratislava), who took part in our collecting trip to Borneo. 

Variimnrda (s. str.) celebens'is (Pic, 1923) comb. n. (Figs 16- 19) 

Mardeila cetcbmuu PlC, 1923 30 

MahrIaI EXAMISTO. Uotwypc, remote (MNHN), Ost Celebes, lombugu, 1883. H. Kuhn. PrcscrrtdesignBUjnby thcamboi 

Rluescriftion of female. Comparatively short and rounded species (Fig. 16). Black with broad 
red-brown humeral band on each elytron, reaching almost the midlength of elytra. Anterior 
portion of frons, anteclypeus, labrum, base of mandibles, maxillary palpi, antennae, intermedi- 
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ate legs, posterior tarsi and terminal spurs of mctatibiac lighter, yellow- to red-biowa. Pubes¬ 
cence ol dorsal surface gray-black except for golden yellow pubescence ai the base of pronotum, 
on humeral spots and behind the midlength of elytra, where the yellow pubescence makes up a 
V-shaped spot on black background. Pubescence of ventral surface also black grey except for the 
anterior portion of mesosrernuxn and bases of all abdominal sterniles (excluding hypopygitim). 
where the pubescence is silvery. 

Head rather large, flatly convex, maximum width to maximum length ratio 8.5 : 6.3, only 
moderately prolonged in the oral portion. Anterior margin of clypeus straight. Ryes oblong oval, 
narrowed tocatrds the insertion of antenna (antennal pit), very- finely facetted and pubescent. 
Neither temples nor temporal angles developed. Second segment of maxillary palpus only slightly 
wider than die third one, terminal segment broadly securiform, its inner comer situated at one 
third of the segment s length, strongly rounded (Fig. 17). Antennae rather long, only indistinctly 
serrate, form of particular segments as figured (Fig. 18). 




15-19 YurttmtfrJu (s. sir.) sinensis (Pic) (China, Yunnan): 15 -anterior tarsus. Vauunortiu (v str) cekbciuts (pic) 
(Hvtotype.lcnwlc): 16- general view; 17 - maxillary palpus (3 ar.d 4 segments); 18 -antenna; 19 mcsoti bine and middle 
tarsus. Scale: a- b - 16;c- 17; d- 15.19. 
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Pronorum rlatiy convex, maximum width to maximum length ratio 10.5 : 7.3. Anterior mar¬ 
gin regularly arcuate, with only gentle collar-shaped prolongation. Posterior lobe broadly and 
flatly convex. Lateral margins in lateral view gently emarginate, posterior angles broadly ob¬ 
tusely rounded. 

Elytra moderately convex, in basal half almost parallel-sided, 1.8 times as long as their com¬ 
bined width, separately rounded at the apex. 

Pygidium regularly and rather narrowly conical, by one third longer than hypopygtum. 

Anterior legs missing ir holotypc. Mesotibiae (Pig. 19) as long as middle tarsi The fourth 
segment of middle tarsus quadrate, as wide as the third one, emarginate in two thirds of its 
length and bearing a lightly emarginate onychium ventrally; the fifth segment slightly more 
than twice as Jong as the fourth one. Meta tibia with only one apical ridge passing across one 
Third of the width of tibia Segments of posterior tarsus without ridges. Outer terminal spur of 
matatibia Teaching one third of the length of the inner one. 

Length from tips of mandibles to apex of elytra 5.0 mm, to apex of pygidium 6.2 mm. 

Male unknown. 


Key to the known species of Variimorda Mdquignon, 1946 related to V sinensis (Pic, 1917) 

112) Penultimate segment of both fore and middle tarsus distinctly emarginate (Fig 15), onychmm indistinct Ar tenor -an. 
(male) or entire fore legs (female) and terminal segments of maxillary palpi black Golden spot behind liir nudlcngth 
of each elytron small and round. Pygidium slander, in distal thud parallel-sided. China (Yunnan). India (Bengali 

...- — ..- .-.-. -..-. V sr»en»s(Pic. 19]?) 

2( I) Penultimate jegnen'. of both tore and middle tatsus deeply emarginate (Figs 19.30). bearing a well developed or y- 
chiiim on its ventrai side F.ntirc fore legs and maxillary palpi concolorous, yellow-brown Golden splits behind tii: 
midlength of elytra ‘arge. either interconnected at suture to form a transverse band ofvor laWo shape. or Confluent will 
humeral spot in longitudinal strip Pygidium corneal, regularly tapering towards the apex 
3(4) Whole three lonhs of the length of elytra red-brown Pubescence of elytra blackish except for a broad transverse hu- 
narul band ai one third of the elytral length and a rather broad band bchinJ the midlcngth of elytra, which are both 
golden-yellow Anterior portion of frons in both sexes black N Vietnam .. V sbyrd.es sp n 

4(3) Only humeral bondin' each elytron red-brown, it Cither occupies only the ba&il third of elytron, or reaches almost toils 
apex Anterior portion oi Irons lighter, reddish (little distinctly so in female of V ccieben.su) 

5{6) The red-brown humeral band rather large, reaching almost the nudlcngth of elytra, covered with golden-yellow pubes¬ 
cence (Fig 16) The same pubescence mokes up also a V-shaped spot on the black background behind the midlcogtJi erf 
elytra Antennae (Fig 18) thin (female), the fourth segment twice, each of the segmenu flt)l» to tenth about I 5 times as 

tangos wide Indonesia (Sufawtfsi fsf) . . V ce/eftensisQ'K. 192J) 

6{3) IT.t! red-brown humeral band narrow, passing all along the elytron and tennmated just before thcapox. oil with goiden- 
ycllow pubescence (Fig 27). Antennae (Fig. 29) wider, each of the segments fourth to tenth only | 3 times longer man 
widc(maitf) (adcncsta (Ba’jca Jsh)...-... _ .......... V lo>i&vtnata(PK. I92J) 


Variimorda (s. sir.) shiyukei ip. n. (Figs 20-26) 

Material rx,u,i!NU). Holotypc. male (CilF). N Vietnam, pr Vmh phu. Tam Dao. 3 -Il ft 1985. V. Svihla leg . Allotype, 
female (CHP), the same Am Paratypes: 1 female (CUP), the same data, but V Kuhafi leg . I male (Cl IP), the same data, bat 
A Olcxolcg I male (CHP), thu same.data, but I Picka leg , 5 c* (CHP), the same data, but 27.-2 6 1986, J. Hordk .eg (2 
ex in coll S Shiyakc. Osaka), I male (CHP). the same data, but 13.-24 5.1989, A Olcxaleg.;) female (CHP). tho some 
data, but 3 -10 6 1989. S Brant tava leg . 1 female (CHP). the same data, but 20-28 6 ! 990. M Dvofak. tag ; I lenute 
(CIIP), the same data, but 17 -21.5 1990, J Horik leg, 1 male (CHP). N. Vietnam. 75 km NW of Hanoi, lam Dao. 909 
1200 m. 21° 2 7 * N 105° 19' i; 9 -19.5 19%, I.. Dcmbicky ct P. Pacholitko leg, 13 ex (CHP) the same data, out I - 
8 b 1996 

Description. Rather slender and rounded species (Fig. 20). Body black, elytra chestnut brown, 
bccomming gradually darker posteriorly towards the almost black tips; moreover, each clyrror. 
bears two yellow-brown spots: elongate humeral one and a broad posterior one, situated at twe 


160 



thirds of Ike elytral length The latter spots of both elytra interconnected at suture. Mouth parts, 
bases of antennae, fore and middle legs as well as terminal spurs of mctatibiae yellow-brown 
Pubescence on the yellow-brown elytral spots golden-yellow, otherwise black-brown Pubescence 
of ventral surface also black-brown, on the anterior portion of mcsoslemum and at the base of all 
abdominal segments including pygidium silvery 



r®s20 26 Vanunorda (s str )>htyukti sp n (Holulypt.maic) 20 - genera! view, 21 maxillary palpus. 22 maxillary 
(Allotype, female), 23 umcma, 24 - left and nghl paramere, 25 - phalkihaius, It nems Seek- a - 21 22, b 24. 
c-25.26, d - 20, c - 23 
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Head black, flatly convex, maximum width to maximum length ratio 9 : 7. Ora! ponton 
moderately but distinctly prolonged, anterior margin of postclypeus shallowly emarginate. Eyes 
broadly oval, moderately narrowed towards the antennal pits, very finely facelled and relatively 
densely pubescent. Neither temples nor temporal angles developed. Second segment of die male 
maxillary palpus moderately dilated, distinctly wider than the third one; terminal segment broadly 
triangular with both basal margins of equal length, its outer side with long oval and finely 
pubescent impression (Fig 21). Terminal segment in female broadly securiform, ns inner basal 
margin reaching about two thirds of the length of the outer margin, inner comer rounded (Fig. 
22). Antennae long and feebly senate (Fig. 23), in female slightly shorter and narrower. 

Pronoturn rather convex with golden border all around, maximum width to maximum length 
ratio 10.5 . 8. Anterior margin regularly arcuate, posterior lobe broadly rounded. Lateral mar¬ 
gins in lateral view slightly convex, posterior angles feebly obtusely rounded. 

SciiTcllum cooperatively small, triangular. 

Elytra moderately convex, in basal half almost parallel-sided, almost twice as long as their 
combined width, broadly simultaneously rounded at the apex. 

Pygidium elongate conical, gradually tapering posteriorly, somewhat less than twice as long 
as hypopygium. 

Anterior tibiae distinctly longer than anterior tarsi, in males only slightly curved ineards, 
w ithout a swelling and longer haiis at the base. The fust segment of anterior tarsus as long as 
the three following ones combined; the third segment only very lightly emarginate; the fourth 
one with cmargination reaching behind its midlcugth, bearing a shallowly emarginate oay- 
chium; terminal segment by one third longer than the fourth one; all segments of equaLl width. 
Middle tibia a little shorter than middle tarsus, the first tarsal segment a little longer than all 
following segments combined. Posterior tibia with only one apical ridge reaching one third of 
the width of tibia, segments of posterior tarsus without ridges. Outer terminal .spur of metalibia 
reaching one half of the length of the inner one. 

Male genitalia as figured (Figs 24-26). 

Length from the tips of mandibles to apex of elytra 5.6-7.5 mm, to apex of pygidium 7 2-9.9 
mm. 

Fifferemtial diagnosis. For rhe differential diagnosis sec the key to the known species of Varii- 
morda related to V. sinensis above. 

Etymology. The new species is dedicated to the Japanese entomologist. Dr Shigehiko Shiyakc 
(Osaka Museum), specialist in the taxonomy of Mordellidae. 

Variimorda (s*str.) longevitlata (Pic, 1925) comb. n. (Figs 27-32} 

Mordeliisienii longevt.Uaiu Pic. 1925: 12-13. 

Material iXMiism Holotypc. maic(MNHN), Bai.jan, Labocan, 11.111., Doherty. Present designation by theautho*. 

Redescription of male. Rather small, little convex and parallel-sided species (Fig. 27). Body 
bicoloured: black, long humeral bands running almost all along the elytra, anterior portion of 
frons and all appendices yellow-brown to brown. 

Head comperativcly large, rather strongly flatly convex, maximum width to maximum length 
ratio 7.4 : 6. Eyes broadly oval, narrowed towards antennal pits, very finely facetted and pubes¬ 
cent. Neither temples nor temporal angles developed. Second segment of maxillary palpus as 
wide as the third one; terminal segment (Fig. 28) very broadly securiform, both his basal mar¬ 
gins almost equally long (inner one only slightly longer). Antennae (Fig. 29) of medium length, 
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rather broad; segments L and 2. of equal size; 3. minute, by one half shorter and by one fourth 
narrower than 2., 4. nearly twice as long and by one third wider than 3.; 5. somewhat larger than 
4. and 6 , 1.3 times longer rhan wide; all segments beginning from the fifth one gradually 
diminishing, the tenth one only 1 .2 times longer than wide; terminal segment (II .) oblong oval, 
almost twice as long as wide and by one third longer than the penultimate segment, narrowed 
towards the apex. 

Pronotum flatly convex, distinctly wider titan long, maximum width to maximum length ratio 
9: 6.2, anterior margin almost semicircular, collar-shaped prolongation very- distinct. Posterior 
lobe narrow, flatly arcuate. Sides in lateral view straight, posterior angles very broadly obtusely 
rounded. 

Scutellum comperatively large, triangular. 






a0- 35 ton 
b. 


0.2 mm 


1 Smn 


02 ran 


0.2 ran 



Figs 27-32. Variimorda (s. sir.) Iangevittata (Pic), (Hokrfype, male): 27 - general view; 28 - maxillary palpus; 29 - an¬ 
tenna; 30 - anterior tarsus; 31 - paramere; 32 - penis. Scale: a - 29; b - 30. 32; c - 27; d - 28; e - 31. 
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Elytra only little convex, in basal third almost parallel-sided, twice as long as their combined 
width, separately rounded at the apex. Pubescence black, on the light humeral spots golden. 

Pygiciium narrowly conical, almost twice as long as hypopygium. without a ring of lighter 
pubescence at the base. 

Anterior tibiae (Fig. 30) distinctly curved inwards, without swelling and longer outstanding 
hairs ax the base, distinctly longer than anterior tars:. The first segment of anterior tarsus as long 
as all following segments combined; the fourth segment emarginate ir. distal half and bearing 
truncate onyehium on its ventral side; terminal segment by one third longer than the fourth one. 
Middle tibiae as long as middle tarsi. Posterior tibia with only or.e apical ridge passing through 
one third of the width of tibia, posterior tarsi without ridges Terminal spurs of metatibia yellow- 
red, outer spur reaching the midlength of the inner one. 

Male genitalia as figured (Figs 31-32). 

Length from the tips of mandibles to apex of elytra 4.9 mm, to apex of pygidium 5.8 mm. 

Female unknown. 
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Abstract Using results of a long-term questionnaire program, changes in the distribution of wolves in Slovakia 
withui the per ioc 1981 1990 were cvnluaied on the base of hunted animals, the population densities in different 
teutons, the proportion between acxcs and between adult and juvenile and some cats concerning food ecmpoiiuon 
were obtained Some biomctncal paraxcucs of Sic vnfcian pojiulanon (snout-vcni length, tail length, length of the car. 
height at shoulder and weight) were counted tn the course of the monitored period wolves were gradually spreading 
from the area neighbouring with tho Polish and Ukrainian borderlines in the south and ccuih west and thcrlcnsilyof 
local Mibpopulnhons wore growing. Till the year 1990 Ihe maionly of slovokiun moimlam ranges hod been occupied 
Tin* large proportion o I young annuals m the killings of hunters gives evidence about ihe vitality of this population. 

The adult mules reached greater dimensions in all surveyed biometrical parametres than females (mean weight 41 ? 
vs 38 0 kg, mean snout-vent length 137 1 v*. 128.7 cm. mean tail length 43 8 vs 41.2 cm. mean height at shoulder 
7 7 5 vc. 72 6 cm. mean length r»t'car 11 6 vs III cm The relation*between the weight and snout-vent length and 
between the weight and the height at shoulder sic linear for both sexes The roil deer, roc deer and w ild bonr were the 
most frequent items of the wolves did. 

Biometry, demography, diet, distribution, wolf. Cards lupus, Slovakia 

INTRODUCTION 

The occurrence of large mammals in heavy inhabited regiones of Europe is strongly influenced 
by anthropic factors. These animals arc mostly forced ialo extensive mountainous regions. The 
Carpathian mountains, the home of the strong wolf (Can/s lupus Linne, 1758) population, is a 
good example of this situation. The western border of their continual distribution in Europe is 
situated just inside the Slovakian part of these mountains. I he heavily inhabited lowland re¬ 
gions prevent wolf populations from spreading in western and south-western directions. In spite 
of the fact that wolves have been living here traditionally in close proximity to people, well 
documented data about the biology, the biometry or the geographical distribution of this species 
are nnt too numerous. Cramoructrical data has been processed by Hell (1972). The geographical 
distribution and conservation has been mentioned in various works including l ? eriancov4- 
Masarova (1955), Feriancova-Masarova & Hanak (1965), Hell (1974), Voskiir (1976). This 
work will attempt to build upon the results of these authors by processing data from a later 
period (1983-1999) It rs concerned partly with changes of the wolves distribution in Slovakia 
and partly with the biometrical parametres of this population. Data about the size and composi¬ 
tion of the population and about food composition of wolves arc mentioned only on peripharally. 
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METHODS 


Data iuwd in this work originated in (he long-term questionnaire program of the i hinting Society of Slovakia and they arc 
connected with die paying ofriruncul rewards (terminated m JVM) for killing wu!vcs Forthis reason i( is cleat rii.it oor.iU 
eases of killed wolves are coto*ded here, but only those for which hunters claimed a financial reward livery hunter had to 
complete thcqucitionnai re concerning hurling condi turns (correct locality, lime and method) and the killed wolf (no, age. 
weight, body measures, content of ihc siomach) together wuh this data, ihc skull had to be produced Id* vcnficaiion It is 
understandable that data obtained in ibis way suffers partly firm ibe inaccuracy, but considering that the material was so 
extensive arid Ihat (here js no other possibility to called daia from this regior, the results provide a sufficient summary of the 
observed data Ihc picture of ibe overall distribution of wolves in individual years arose hy plotting the IticaUOnsol killings 
onto gnd maps of Ihc former CSFR Rectangles, created by dividing the whole territory by Ihc grid of eo-ordinates, liavc a 
real area |34 knv (11 2*l20km)«Nov2k 1989 J Data about ihc population density in individual regions were obtained by 
comparing the differences in itic number of killed wolves among these rectangles The total number of killed wolves pci 
given year without ouy either specification originated freon statistics of local hunting associations which were sent in the board 
of the Hunting Society ol Slovakia 

This neper also incl udes biometrical data ofthc snout-vcr.t length, (ail length, length of the car, height ai shoulder arid 
weight of rhe wolves The mean value togclhct with standard dcviauor. the number of me asurcraer.ls and extent of values 
are recorded Relations between (he weight and snout vent length, between rhe weight and the height at shoulder, between 
the height at shoulder mid the snout-vert length arc described in boih sexes graphically and Ivy means of regression equations 
The frequency distribution of categories el these values in the population is demonstrated graphically Ihc minjureineni ot 
paramclres was practised by hunters or. shat animals (Fig I) The snout-vent length means the straight distance between the 
snout and tail base. the tail length means ihc straight distance between the tail base and its tip (in,eluding hairs), the length ol 
car means Ihc straight distance between the base and us tip (including hairs) and the height ai shoulder means the straight 
distance between the distal end of the fore limb in «s natural position and the shoulder pari of the back All weights given 
include ihc bowel weight While mean values of these characteristics concern only adult wol vos cfbolli sexes, regression and 
frequency distribution analyses contain daia about the whole populaaon includingjuvcmlc wolves Biometrical data was 
analysed using PC program STATGRAPHtC 

Data about the proportion of males and females, adult andjuvcmlc animals in catches of hunters arc processed in Ihc 
demographic passage The examinations ol the skulls were conducted by the Forestry Research Institute in Zvolcn and Ihc 
weights cf wolves were used for distinguishing young wolves from adult ores A weight above 33 kg, which is generally 
reached by wolves after finishing their First year of life (Hell 1974) forms the boundary 

109 noncontrovcrsial stomach analyses of hunted wolves show the frequency distribution of food components in Ihc 
quearry of wolves 
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Hg I Method cf body scales measurement ■) snoot-vent length, b) height til shoulder, c) lad length, d) length ol the ear 
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RESULTS 


The aren of distribution (1983-199(1) 

For this period un increasing area of land was occupied by wolves. This positive trend, having 
started in the middle of the seventies, halted the period of decline having culminated around the 
year 1973. 

In the year 1983 wolves inhabited the whole area of the Nizke Bcskydy mountain range, the 
northern part of the tergov mountains, the area of the upper and middle TIomad River (the Spis 
region), the south of the Levocske vrchy Hills, the eastern pail of the Slovensko Rudohone 
mountain range and the area of Orava (Fig. 2). One year later (1984) wolves were also found in 
the cast of the Vihnrla! Hills, in the Slovcnsky Kras karst, in the area eastward of the Vysoke 
Tatry mountains and around the upper half of the Ondava River (J ig. 3). It is likely that the 
wolves came from this area into the Slanske vrchy Hills (1985). From the same year data was 
also gathered about their occurrence at the Silicka planina plain, where they penetrated from the 
east of the Slovensko Rudohorie. The global distribution was confirmed in the Levodske vrchy 
hills. The urea of confluence of the rivers Orava and Vah and the southern slopes of the western 
part of the Nizke Tatry mountains were occupied by wolves from the Orava region (big. 4). 
From 1986 there is data about their occurrence in the Vysokc Tatry mountains and in localities 
around the confluence of the rivers Biely and Ciemy Vdh (Liptov) (Fig. 5). The following year 
(1987) population density growth is apparent in the whole area of the Nfzke Beskydy mountain 
range together with following expansion inland. They arc also known in the western and central 
part of the Siovenske Rudohorie hills. All the time they have been occupying southern slopes of 
the Nizke Tairy mountains and in the area between the Vysokc Tatry mountains andthe Drava 
region it is possible to talk about their continual distribution. The occurrence of wolves in the 
central part of the Male Karpaty mountain range is certainly strange. It is the most western 
locality in Slovakia (Fig. 6). This small group of wolves still lived here the following year 
(1988). but afterwards the whole pack was destroyed. From this year data about the occurrence 
of wolves appeared in area of the Pol’ana - Javorie hills (Fig. 7). In 1989 they w'ere found out in 
the regions Vranov above the Topla River (Fig. 8) and the following year (1990) as far north as 
the Maid Fatra mountains (Fig. 9). 

It arises from previous data, that the area of distribution w as growing from the northeast and 
ihe mountain areas were gradually settled by wolves in the south and south-west. They had came 
back into the majority of the mountain ranges by 1990. The highest population density within 
the period 1983-1990 was in the Nizke Beskydy region particularly in the border area with 
Poland, in the eastern half of Siovenske Rudohorie and in the Spis region. Also their occurence 
in the Orava region was not an exception. 

Biometrical data 

Within the period 1984-1990 the mean snout-vent length was taken from a sample of 119 adult 
males and 63 adult females, the mean tail length from a sample of 120 adult males and 59 adult 
females, the mean length of ear from a sample of 116 adult males and 60 adult females, the 
mean height at shoulder from a sample of 116 adult males and 59 adult females and the mean 
weight from the sample of 136 adult males and 66 adult females. The frequency distribution of 
categories of these values is shown in figures 10—19 for both sexes. The most frequent male 
categories are as follow's: the snout-vent length around 120 cm, the tail length 38-44 cm. the 
length of ear 11-32 cm, the height at shoulder 74-80 cm and the weight 34-36 kg. Wolves 
weighing 38-46 kg are also very numerous. The most frequent female categories are following: 
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Figs 10-15 Frequency histogram, of snout-vent length males (10) and females (11), tail length males (12) and 
females (13). height at shoulder - males (14) and females (15) 


169 







Tab ] Demographic composition ol'Sk>vakian wolf populutwr. based or. killed wolves 


Year 


Adults 

Juveniles 

Males 

Females 

19b* 


20 (64 5%) 

U (35 5%) 

17 (60 7%) 

1 1 (39 3%) 

1985 


38 (67 9%) 

18 (32 1%) 

36 (60 0%) 

24 (40 0%) 

1986 


35 (69 6%) 

20 (364%) 

31 (55 4%) 

25 (44 6%) 

1987 


38 (55 1 %) 

31 (44 9%) 

41 (58 6%) 

29 (41 4%) 

1988 


38 59 4%) 

26 (40 6%) 

38 (56 7%) 

29 (43 3%) 

1989 


21 (65 6%) 

11 (344%) 

22 (567%) 

11 (33 3%) 

Sum 


190 (61 9%) 

117 (38 1%) 

185 (58 9%) 

129 (41 >%) 

Year 


Ad. males • 

Jmv. milieu 

A<! females 

• J*v, females 

1984 


3 (72 2%) 

5 (27 8%) 

7 (50 0%) 

7 (50 0%) 

1985 


29 (82 9%) 

6 (17 J%) 

9 (409%) 

13 (59 1%) 

1986 


22 (73 3%) 

8 (26 7%) 

13 (52 0%) 

12 (48 0%) 

3987 


25 (62 5%) 

15 (37 5%) 

13 (46 4%) 

15 (43 6%) 

1988 


26 (72 ?%) 

10 (27 8%) 

12 (48 0%) 

13 (52 0%) 

1989 


12 (54 2%) 

10 (45 4%) 

8 (80 0%) 

2 (20 0%) 

Sum 


127 (70 2%) 

54 (29 8%) 

62 (50 0%) 

62 (52 0%) 


the snout-vent length around 115 cm, the tail length 36—42 cm, the length of the ear 9-12 cm. 
the height at shoulder 68-70 cm and the weight 30-32 kg 

For both sexes the relation between the weight and snout-vent length is strongly linear This 
relation is described for males by equation Y=ll 0968^-0 2018 X (r=0 5038, n-165. P<0 01) 
(Fig 20) and for females Y=21 6160+0 0914 X (r=0 3030, n=132, P<0 01) (Fig 21) The rela¬ 
tion between the weight and the height at shoulder is even stronger For males it is characterized 
by line Y=^t 2550+0 5580 X (r-0 5913, n-161, P<0 00l) (Fig 22), for females by line 
Y=7 9534+0 3523 X (r=0 3523, n-129, P<0 001) (Fig 23) The relation between the height at 
shoulder and snout-vent length is not so clear While for males the regression line 
Y-74 0079+0 7496 X has the value of the correlation coefficient r=0 3261 (n=162. P<0 01) 
(Fig 24), the correlation coefficient of the female regression line Y=91 7689+0 4680 X is only 
r=0 1532 (n=!29, P-0 082) (Fig 25) 

Adult males reach higher mean values in all observed measures compared with acult females 
'I he difference in mean weight (41 7i5 I kg, n=136, max 57 0 kg vs 38 Oi.3 0 kg, n=66. max 
48 5 kg) is significant (P<0 01) Also the difference in mean snout-vent length (137 1+19 9 cm. 
ii~119, xange-105-188 cm vs 128 7±18 5 cm. n=61, range=83-l80cm) is significant (P<0 01) 
Significant differences were also found for tail length (P<0 01) (43 8+5 5 cm, ii“120, range-30- 
62 cm vs 41 2+4 0 cm, n^59, range-38 51) and for the Sleight at shoulder (p<0 01) (77 S±6 I 
cm, n=T16, range*63-90 cm vs 72 6±6 1 cm. n=59, range-60-84 cm) Only the length of the 
ear is not significant between sexes (11 6+2 3 cm, n-116, nmge=7 19 cm vs 11 1+2 1 cm, 
n-60. range-7 17 cm) The Student t-test was used for all comparisons 

Composition of the population 

Within the period 1984 1989 males dominated (n=IS5, 58 9%) m catches of hunters over fe¬ 
males {n=129, 41 1%) This proportion was constant in all years (Tab 3) While within these 
six years the proportion of young and adult females in catches was equal 62 (50%) to 62 (50%), 
adult males clearly dominated (n-127, 70 2%) over young ones (n-54. 29 8%) (Tab I) Juve- 
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nile animals of both sexes represented 38 1% (n 117) and adult animals 61 9% (n-190) of all 
catches Differences among years were not significant (Tab 1) 

Diet composition 

Within the described period 109 wolves stomachs were examined Remains of red deer (Cervus 
elaphus) were found in 37 cases (34%), remains of roe deer {Capreolus capreolus) in 35 cases 
(32%) and remains of wild boar CSoj scrota) in 28 case (26%) Besides these mam prey items 
remains of mouflon (Ovis musimon) (2%). sheep (Ovis domesticus) (2%) and mouselike rodent 
(1%) were also found Remains of the plant material were in three stomachs (3%) (Fig 26) 



Figs H»~ 19 rrequcncy histograms of ear length males (16) and females (17), body weigh! moles (18) and females (19) 
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Figs 20-25. Regression of body weight on snout-vent length (males) (20) Y-ll 0968+0 2018 X(ri) 5038,n-165, P<0.01). 
regression of body weigh! on snout-vent length (females) (2|) Y 21 6160*0 0914 X (r-0 3030, n-132, P<0 01). regres¬ 
sion of body weigh! on the heagth at shoulder (metes) (22) Y- 4 2550*0 5580 X (r=0 5913. n=?6J. J><0 001), regress! 
ofbody weight on U* heig'Ji at Moulder (females) (23) Y-7 9534 '0 3523 X (p-0 3523, n-129, P'OOOl), regression 
>noul-vent length or the heigth at shoulder (males) (24) Y*74 0079 1 0 7496 X (r-0 3261. n-162. P<0 01). regression 
snout-vent length or. the heigth at shoulder (females) (25) Y-=9l 7689-0 4680 X (rO 1532. n 129, PHI 082) 


172 


£,a,§ 









DISCUSSION 


The area of distribution 

The second half of the nineteenth century saw the end of continuous wolf settlement in Slovaki¬ 
an forests. The period of heavy hunting pressure led to complete extinction in Bohemia (around 
1881) and Moravia (around 1914) (Fcnancova-Masatova & lianak 1%5) and in Slovakia they 
were forced eastward. An increase of the Slovakian population bed beeu recorded after the first 
world war and this situation was repeated during the second world war. Up rill the mid sixties 
wolves had lived in the Orava, Vysoke Tatty, Nizke Tatty, Polana. Lcvocskc vrehy and Sloven- 
ske Rudohorie regions. In the $l£nsk£ vrehy Hills and Silickd planuia plain regions they reached 
their most southerly point In the Nizke Bcskydy and Vihorlat Hills the population density was 
traditionally highest. There were many cases of hunted wolves at the end of this period giving 
evidence about high stocks, hut on the other hand they predict the following overhunting and 
retreat north-eastward This process characterised die second half of the sixties arid the first half 
of the seventies. Till the end of sixties wolves were in regions Polana. Silicka planina plain. 
Orava. Ni/.ke Tatry ami aroud the upper Hron River extinct (Voskar 1976) Deterioration of the 
situation is also documented by the sharp decrease of young wolves in catches of hunters (Voskar 
1976). A decreasing area of distribution ami wolf population in 1972 was reported only from the 
Bardejov. Humenne, Poprad, Prcsov, Svidnik and Vranov regions (Hell 1974) This negative 
trend had been continuing till the mid seventies, when it was recognized as critical. During this 
time wolves inhabited only the Nizke Bcskydy, Vihorlat and northern par: of the I .evotske vrehy 
hills mountain regions. Also in traditional refuges (Humenne, Svidnik and Bardejov districts) 
the population density strongly decreased (Voskar 1975). In neighbouring countries, the trend 


Cervus elanhus 34% 


Capreolus capreolus 
32% 


Sus scrofa 26% 


Fig. 26. The diet composition based on stomach analyses. 
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was the same and closely corresponded with the situation in Slovakia At the continuing decrease 
in Poland, it lias been estimated only 100 wolves living mostly in two refuges - Bialovie/a and 
south-eastern part of Poland. 200 in the Baltic countries, 450 in Ukraine and 800 m Uelomssia The 
latter region has been taken for the local centre of dispersion (Bibikov 1975) Also in these coun¬ 
tries hunting pressure was responsible for the decrease of wolf population Together with the 
fluctuation and availability of large ungulates and differences in local density of wolves, the 
hunting pressure is generally considered as the major factor controlmg density of wolves (Packard 
&Mcch 1980. Keith 1983) Under the influence of increasingly strict protection of this species the 
situation starred getting belter and since the .start of the eighties (Hell & fWicka 1991), which are 
mentioned in this paper, the wolves gradually returned to the regions from which they were 
formerly forced out Directions of spreading were westward and south-westward and in the begsn- 
ing of nineties they occupied a majority of the Slovakian mountain regions (Fig 27) The increase 
of hunted wolves, culminating in the year 1989 (132 animals), corresponds well this situation 
W'hcalher this strong hunting pressure can predict outbalancing of pendulum of wolves popula¬ 
tion dynamics in Slovakia, the following years will show 

Biometrical data 

Because the measurement of body sixes and weight was pursued directly by hunters, it is neces¬ 
sary' to take into account lower accuracy and the possibility that some data can be overevaluafed 
These shortages arc partly compensated by the large number of measurements It is possible to 
compare some of this data to results which are obtained by Hell (1974) in the same manner in 
the period 1968-1972 oil a slightly smaller sample of wolves The mean weight of adull males 
(42 0 kg) and adult females (36 5 kg) found by him are very similar to values from this work 
(41 7 kg and 38 0 kg) In other values he states rather closer limits, which can be explained by 
limited sample analysed by hun and also a greater chance of error during rhe gathering of 
mctristics data by hunters Also the bottom limit of maturity - 33 kg, can not be correct in all 
cases However under the given conditions the similarity of both data files is evident Consider¬ 
ing that this is in both cases rhe same population, only measured at different times, this is not 
striking 

Frequency histograms of individual weight and metric categories show when the mortality o{ 
wolves caused by hunting starts to grow' and also document normal distribution of individual 
categories giving evidence about the presence of all groups of animals in the population They 
also support the usefulness of results based on hunted wolves to estimate the situation for the 
whole 

Composition of the population 

How far the proportion of both sexes in killings represents the real situation in the population it 
is difficult to judge Difference in living strategy of both sexes and consequently the different 
exposure of hunting pressure certainly distort the result It is clear that in the described period 
1984-1989 males dominated, but only marginally (58 9%) and the fluctuation of this value 
among years was not significant Similar results from this population in period 1968-1972 
obtained Hell (1974) The rate of sexes found by him was even closer (males 50 7% and females 
49 3%) 

The proportion of young individuals in population gives evidence about its vitality’ Wolf 
packs with a higher proportion of young animals are able to tolerate rather higher mortality 
(Ballard et al 1987) and stock can stay stable at killing 24% early winter population (Gasaway 
ct al 1983) Enhanced hunting of wolves in regions with higher population density results in the 
reduction of packs and consequently also territories, which will enable to found new wolf packs 
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in free areas. Enhanced number of wolves shared with reproduction and consequently higher 
production of young animals is the result (Peterson et al. 1984). In tlie period of strong decrease 
of the Slovakian population, years 1968-1972, there were proportionally less of young wolves 
killed by hunters 32.2%, 23.5%, 70.0%?, 19.0%, 16.6% (Kell 1974). fn the period described in 
this work (1984-1989) the young wolves constituted on average 38.1% and these data oscilatcd 
in individual years around this average (comp, with Hell & Duricka 1991) Comparing with the 
period 1968 1972 these data give evidence about the continuation of a prosperous population. 
Results likely suffer from a mistake caused by different impact of hunting pressure on young and 
adult wolves, but they reflect the genera: trend adequately. The comparison of proportion of 
adult and young wolves within sexes in killings is interesting. While young females constituted 
on average 50%. young males only 29.8%. This inbalance can be explained by the higher mor¬ 
tality of males leaving the natal packs after reaching maturity. 

Diet composition 

Wolves sn Slovakia traditionally caused serious damage to livestock and therefore they have 
been mercilessly persecuted, in spite of that wolves are very versatile in their feeding habits, the 
dependence on large ungulates is strong everywhere and the livestock is not an exception. The 
increase of intensification in agriculture after world war II caused a decrease in the availability 
of tins type of food. Analyses of 33 wolves stomaches from period 1968-1972 support this claim 
(Hell 197-1). Remains of roe deer have been found in 45%, red deer in 12%, wild boar in 6% and 
domestic sheep in 6%. Remains of cattle, hare and small rodent have been found each in 1%. 
Regardless of the possible confusion of red and roe deer remains it is evident that these ungu- 



Fsg. 27 The density ofSIovakian wolf population based on the amount afkillod animuJsdunng the pcuod lWt!. 
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lates made up the dominant part of wolves diet. Data from this work are in accordance with the 
above mentioned findings and with findings of Hell & Duridka (1991). Besides red and roe deer 
the wild boar composes also important pray item. Their mutual proportion wifi he differenl 
depending on the season aud local conditions. 

Clear dependence of wolf density on the biomass of ungulates has been found also in many 
other works (Mech 1977, 1986, Messier & Crete 1985, Peterson & Page 1988) and also surviv¬ 
ing of young individuals strongly dependent on these animals (Mech 1977, Seal et a!. 1975. van 
Ballenberghc <fc Mcch 1975). whose species composition can differ locally. High slocks of red 
and roe deer also existing in die Slovakian region for the time being have a positive influence on 
the increase of wolf population. 
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Abstract. BuloonhoiJiirus gen. n with the type species B beevarisp n. is described. The new genus is related to the 
following genera: Birulatus Vachon, 1974 from which it differs ir. the presence of keels on mctasomal segments I - 
IV; Butheolus Simon, 1882 from which it differs in tclson morphology and absence of trichobothrium d2 of the 
pedipelp femur on dorsal surface but its presence as internal trichobothnuirL Orthochirus Karsch, 189 i and 
Paraonhochmis Lourcnco cl Vachon. 1995 from which it differs in the presence of granulation on 5th mctasomal 
segment. Orthochirus luteipes Roewer, 1943 is here revised and its Icctotypc designated. 

Taxonomy, descriptions, new genus, new species, faunistics, Scorpiones, Bulhldar, Baloorthochirus becvari 
ip. n, Orthochirus (uteipes, Pakistan, India 

Baloorthochirus gen. n. (Figs 1-7, Table I) 

Type species. Baloorthochirus becvari sp. n. 

Etymology. Masculinum; denotes affinity to the genus Orthochirus and the geographic distri¬ 
bution. 

Description. A combination of characters differentiates this genus from all other genera of the 

family Buthidae. The basic trichobothrial pattern is beta (Fig. 3 and Sissom 1990: 70, fig. 3.3); 
legs III and IV have well developed tibial spurs; pectines with fulcra (Sissom 1990: 92, fig. 
3.I7D); dentate margin of pedipalp-chela movable finger with granules distinct, divided into 
rows, and spanning the length of the finger (Fig. 6); carapace, in lateral view, with a d:stinct 
downward slope from median eyes to anterior margin (Fig. 5 and Sissom 1990: 92, fig. 3.27F). 
This complex of characters is exhibited only by the genera Birulatus Vachon, 1974 from Jordan, 
Butheolus Simon, 1882 from Arabia, Orthochirus Karsch, 1891 from North Affika and Arabia 
to India, and I'araorthochirus Lourenco & Vachon, 1995 from Iran. Differences from these 
genera are given in the key below. Baloorthochirus gen. n. is also characterized by the number 
ar.ri distribution of trichobolhria on the pedipalps (Figs 3 and 6), 9 culling edges on the movable 
Ungers of pedipalps (Fig. 6), mesosoma with three inconspicuous keels, and other features in¬ 
cluded in the description of Baloorthochirus becvari sp. n. below. 

Affinities. Baloorthochirus gen. n. differs from just noted genera by features given in the key, 
which is integrated inlo the key of genera of the family Buthidae in Sissom (1990: 97): 
Carapace, in lateral view, with a distinct downward slope from mediae eyes to anterior margin 
(Sissom 1990. 92, fig. 3.17F): 
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Motasomaf segments I -IV without keels...... Birulatus 

Mctasornal segments [ IV w«h keel* ..-. I 

I Mciasonal segment V punctate.... ..-. -.2 

- Metasomal segment V granulate (Figs I and 2).-. 3 

2. Trichobothnum <12 ot pcdipa.p femur absent on dorsal surface but usually present as internal irichobotrium (Fig 11) 

.... .. Orihocfuru! 

- Triuhobothr.ucn <12 ofpedipalp femur present on dorsal surface (Lowenco & Vachon IMS: 30? fig. 10 and 303 fig 16) 

. .... . Paraurthochirus 

3. Vesicle of teison narrow and smooth (Fig 4). TnchobotFrium d? of pedipalp femur absent on dorsal surface but present as 

internal tnchobotrium (Fig 3). ....... Saloonhachmu gen n 

- Vesicle oftclson inflate, granulate, often with rud: mental subaculcar tubercle (Vac bon 1980 254 pi finch c B). Tnchoboth 

numd2of pccipalp femur present on dorsal surface .....-.-. Bulkeohu 


Baloorthoehirus beevari sp. n. (Figs I —7, Table 1) 

Typbmawual. Holotypc male preserved dry, labelled Pakistan, SE Balochistan. Khurkhra. 38 km S Ulhal. 24 IV1M3, leg 
Dc&vaf Stanislav. Deposited in the author's collection. Type material will be lately deposited in Department of invertebrate 
Zoology, National Museum, Prague. 


Tab. 1. Measurements in millimeters Of Orth rich irvs l/letpva and Baloorthoihtrus beevari gen. et sp n Line denoted 
„pcciinal teeth' contains numbers of both I ell and right teeth separated by a colon 




Orhocmiw; luieipa 

Orthochirus luttipti 

Baloonhochirus beewn 



lectotypc 

male 

paraketntype No. I 
female 

gen. n., sp n, holotype 

Total 


29.6 

34.5 

23.4 

Carapace 

length 

3.1 

3.8 

2.7 


width 

3.6 

4.6 

3.4 

Mmsorrui 
segment 1 

9 9 

3-3- 

19 1 

2.1 

18.4 

2.2 

15.0 

(.7 


width 

2.5 

3.0 

2.1 

segment II 

length 

2.6 

2.6 

2.1 


width 

2 J 

3.1 

20 

segment IIT 

length 

2.8 

2.8 

23 


width 

2.4 

3.3 

2.1 

segment IV 

length 

3.4 

3.6 

2.9 


width 

2.8 

3.4 

2 1 

segment V 

length 

width 

4.0 

3.3 

4.1 

3.5 

32 

22 

teison 

length 

3.3 

3.3 

2.9 

Pedipalp 

femur 

length 

2.7 

2.1 

2.5 


width 

0.7 

1.0 

0.7 

patella 

length 

3.2 

3.3 

2.7 


width 

0.8 

l.f 

0.9 

tibia 

length 

3.5 

5.0 

3.9 


width 

0.9 

1.0 

0.6 

finger m 

length 

2.1 

3.3 

2.6 

Fecccnal teeth 


20.20 

17.18 

19:19 
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Type locality. Pakistan, SE Balochistan, Khurkhra, 38 km S Uthal. The specimen was collected 
at night in semidcsert-typc environment. 

Etymology. Named after the collector. 

Description. The length is 23.4 mm. The metasoma is shown in Figs 1-2 and carapace in Fig. 5. 
Measurements of the carapace, telson, segments of the metasoma and of the pedipalps, and 
numbers of pectinal teeth are given in Table I. There are 19 pcc'inal teeth. For the position and 
distribution of trichohothria on the pedipalps see Figs 3 and 7. 

Color is yellow to yellowish brown, with a dark spot on the posterior part of the carapace 
behind the median eyes. Inconspicuous dark spots are present also on the underside of metaso- 
mal segments IV and V. Mesosotna has one inconspicuous medial keel and two other keels 
which arc even less developed and can be readily traced only on the mesosnmal segment VI. 
Meiasomal segments with keels (Figs 1 and 2). The dorsal surface of segments III through V has 
a medial groove. The surface of all metasomal segments is densely granulated all around. The 



Figs 1 7 Otiktorihothirus beevangvn e« sp n (holotypc) Fig. I. Mciasona tfcw«1,Fig. 2. Mctasoma wnnal.Fig. 3. Femur 
dcrs&l. Fig. 4. 5th mclasonuJ »qpwoi and iclson, Fig. >. Carapace. Fig. 6. Movable finger ofpcdipdp, 7. Tibia external 
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telson is not granulated; it is smooth and shiny, and on the vesicle and the frontal (yellow) part 
of aculcus is covered by short, dense, light-colored hairs. The telson is very similar to that in the 
genus Orthochirus. 

Affinttshs. Differential diagnosis of the new species is included in the generic diagnosis. 


Or/hochirus luuipes Roewer, 1943 (Figs 8 12, Table 1) 

Orth/tchtrus lulnpes Rcowct, 1943: 209- 
Orthochirus fust Ipej hnapey. Minnoco. 1974: 28. 

. L«lotypc(matc)anil jwalcctotypoNo I (female) by present dc'ignjfion preserved in alcohol and labelled S. 
Dcksn. Anamalei The lccfotypcandpuraicctotypc(coll. Kecwcx No. 2124, Scorpions No. 21) arc deposited in the collection 
ofhorsehurgjiiBtitutundNaiimnusciimScDckenberg. Frankfurt am Main. 



Figs 8* 12. Orthochirus luteipes. Figs H. 9 and 12. female (paralcctotypc), Figs 10-11. male (Icctofypc). Fig. 8. Tibia exter¬ 
nal. Figs 9 and 10. Movable fingers of pcd:palp, Fig. 11. Femur dorsal. Fig. 12. 5th mctasomal segment dorsal. 
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Type locality. Anamalei, South Dckan, India. 

Comments. The length is 29.6 mm in the Icctotype (male) and 34.5 mm in the paralectotype No. 
1 (female). Measurements of Ihc carapace, tclson, segments of the metasoma and segments of 
the pedipalps, and numbers of pectinal teeth are given in Tabic 1. There are 20 pectinal teeth in 
the male and 17-18 pectinal teeth in the female. For the position and distribution of trichoboth- 
ria on the pedipalps see Figs 8 and ! I. 

Movable fingers have different numbers of internal and external granules in the Icctotype 
(Fig. 10) and paralectotypc (Fig. 9). 

Mesosoma lias three medial keels, which in the male are apparent only on the last three 
segments. Taxonomic position. Roewcr (1943: 209) based the species on 3 males and 2 females, 
without designating a holotypc I have been able to examine two of the type specimens and have 
designated them the Icctotype (male) and paralectotypc No. I (female). The Icctotype was exam¬ 
ined in 1977 by Vachon, who numbered it VA 2182. 

Orthochirus luleipes is not mentioned in recent literature. U is not included in Tikailcr & 
Bastawadc's monograph Scorpions of India (Tikader & Bastawade 1983), although pages 113 
through 140 cover the genus 

Orthochirus in India and include a description oflhe new species Orthochirus fcmArmiTikadcr 
et Bastawade, 1983. 

DrscL'SSTON. I believe Orthochirus leteijtes Roewer, 1943 tn be a valid species, but consider a 
revision of the entire genus necessary’ for a final decision because currently sonic species arc 
inadequately characteri/ed. 

Taxonomy of Orthochirus is difficult due to the amount of variation within species and even 
within individual populations, which includes characters ordinarily used to delimit genera, e. 
g. the number of cutting edges and externa! and internal granules of movable fingers of pcdipalps 
(Figs 9 and 10), and the number of keels on mesosomal segments. Study of 40 specimens 
belonging to at least two species from Afghanistan (Kovarik 1993) convinces me that also color¬ 
ation contributes to the intraspecific variability in Orthochirus. 
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BOOK REVIEW 

WHFT.ANXR W The Ecology of Fire Cambridge Cambridge University Press, !995,x' H46pp Pnccnotxtatcd 

T shall fist let the author speak for himself about the central questions raised in his monograph "Wildfires kill many animals 
bsil arc populations of animals affected’’ How do animals survive the passage iff fire" Do frequent f re cause changes m plant 
commonly composition'* Wily do some lice species survive and olheI die in a fire 1 * How important is long distance seed 
dispersal in vegetation recovery alter fire'' How doc> lircaflccl plant-herbivore mi fractions and predator-prey interactions'* 
What are the effects of frequently applied, out of season fires for land management'" 

Many mote such basic problems arc covered in eight richly illustrated, clearly written chapters, each outlining not only the 
present knowl«lge. Hut equally stressing the outstanding quest ions 

The phenomenon of wildfire is usually seen as something marginal, ad hoe locally crlusl.'opliic. and generally of little 
significance Qutle different arc the views of ecology Sluder Is working in those parts of the world where extensive fires occur 
re pul ary and -with stochastic periodicity They appreciate the selective torcc of this phenomenon, as well as the problem of 
explaining adaptive survival strategies amid reproductive adiustmcnts of individuals, species (particularly those of woody 
plants) and ecosystems to the fire 

The author treats the subject comprehensively, lucuily. and from view of short-term effects and adaptations He refrains 
from treating it speculatively on a geological time scale, feeling that we do njthavc a sufficient amount of accurate data on 
shortterm effects and strategies To me this attitude seems a little unfortunate, since I believe a proximate explanation must be 
linked with a historic* i perspective It should take into account als the extensive fires occunng during major biotic catastro¬ 
phes. and providing probably background for major adaptations as well as for fire affected spec lotions However, everybody 
interested in the effects of fire on plants, animals unci ecosystems as seen in ecological nine perspective will find here only a 
large number data, hypotheses and questions concerning this phenomenon, but also an appealing incentive lor its further 
itnidy The reared may be surprised to Icam that the present monograph is of 19 on ecological fire effects which have been 
published since 1982 

I lie book is warmly recommended to everybody interested in die only seeming "exotic" phenomenon of extensive wild¬ 
fires The reader will Icam. at least, these fires result not only in mass doaths of individual organisms, but also provide new life 
opporl arutics, and arc necessary For the survival and reproduction of many species and ecosystems 

Paw! Sly.< 
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Abstract Ar.isoplia henmihracica sp n is described from Bulgana. assigned to (he A deserncola Fischer von 
Waldheim. 1824 spoC«* group, and included in a revised key to this spccics-group The new species differs from 
closely related species/f t/ifwahcoReilter, I889aitj/f tenebrahs Burmcistcr. 1844 by different shape of pnmotvim, 
extremely shortened cxicmcbssal clytral protuberance in female, and subapically ungulate dorsolateral murgin of 
parent ere 

Taxonomy, new species, key, Scarabaeidae, Ruiellnue./fn/sop/itr, Palacarctic region 

The genus AntsopUa Dejean, 1821 contains according to Ihe Baraud'$ (1991) revision over 50 
species all confined li> Ihe Palacarctic region with the greatest species diversity in eastern Med¬ 
iterranean. A. ileserlicola Fischer von Waldheim, 1824 spccies-group established by Baraud 
((991). and belonging to the norninotypical subgenus, lias comprised the following four so far 
known species: A. deserticola inhabiting the Balkan peninsula (Bulgana, Greece, Roumania, 
Serbia), Moldavia, Ukraine, and southernmost regions of the European part of Russia eastward 
to the Aral Lake region and to Azerbaydzhan (records from ..Hungary" concern the Banat re¬ 
gion, now in Roumania), A. imitatrix Apfelbeck, 1909 known from Greece (Thessalia) and 
Macedonia, A. tenebratts Bunneister, 1844 distributed in western and southern parts of Turkey 
eastward to the Hatay province, and A. ihessolica Reitter, 1889 known from Bulgaria, European 
Turkey. Greece and Macedonia (Baraud 1991, Medvedev 1949, Miksic 1953, Panin 1955, Za- 
kharieva-Stoilova 1962). 

Obviously distinct new species discovered in Bulgana (Thracian lowlands) and belonging to 
this species-group is described in the present paper. 

Specimens of I ho newly described species arc provided with one red label Amsopha hebrothracica sp n . HOLOTYPUS. 
resp. ALLOTYPTJS, or PARATYPUS. David KiSI del {printed] 1990 Ihaivdwnticn). Exact label daia arc cilcd for (he type 
material Author 's remarks and complcir.cnlalions arc found in square brackets; [p] - preceding data arc printed. 

Anisoplia hebrolhracica sp. n. 

(Figs 1, 2, 4, 6, 7) 

Tyiemateiual Holorypc(iriatc),allotypc{fciiia!cw:lhdamagcdpro-andnKUitarsi)and I paratype(male), labelled Bulg 
24/6-1/7 (19)74, Harmanh. J.+ D. Kril Igt IpJ.eell D.Krat; i paratype (male), labelled. Bulgaria 30 V 119)82, Charmanii. 
J Hladil Igi. |p), coll. D Krai; 28 paratypes (27 males. I female), labelled: SR Bulgana, Harmanli (Manca nv.). 29 
30 VI. 1982. Vlt. Kub-ift leg. [pj. 4 males and I female coll. D. Krai, 2 males in coll S. Bily (Praha), I male in Hungarian 
National Museum. Budapest (coll. L. Addtn). 10 males in coll V Jifliek (Prostijov. CL). I male in coll V. Maly (Pruha), I 
male in coll M. Nikodym (Praha) and 8 males in coll. P. Pachol4tko (Bmo). 
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Description. Body relatively slender with long legs; black with bluish or greenish shade of col¬ 
our. almost opaque; tibia, Uusus and antenna except of club dark brown; elytron light yellowish 
brown, opaque. Setation of dorsal and ventral surface pale or whity. 

Male. Body lengTh: 9.5-10.8 mm. 

Head. Clypcus narrow, with sides of posterior part basally (at level of insertion of antemtae) 
slightly emarginate. then converging to anterior pari forming recurved rostrum, anterior margin 
broadly rounded. Frontoclypcal suture distinct. Punctation consisting from large, superficial, 
densely spaced, sometimes confluent punctures. Punctures of clypcus and frons bearing relative¬ 
ly long, almost erect setae. 

Pronolum with markedly projecting anterior angles. Sides distinctly diverging posteriad in 
approximately antenoT third, then almost parallel to approximately rectangular posterior angles 
(Pig. I). Basal margin bisinuate. Margins all around bordered Punctation rather finer than ir> 
head, consisting from large superficial, densely spaced punctures. All dorsal surface clothed 
with short recumbent setae. 

Seutellum short, triangulate, with distinctly confluent punctation and shortly recumbently 
setaceous 

Elytron with distinct shoulder, side regularly rounded. Membranous margin developed only 
in apical pan (reaching approximately to level of basis of propygidium). Striae subobsolete, 
intervals almost flat. Punctation consisting from fine, sparse and irregularly spaced punctures, 
bearing very short semiercct setae except upon scutellar area clothed with rather dense short 
recumbent setae (same as in seutellum). Extemobasal margin without row of spinlike setae, only 
basully with gioup of short strong setae. 

Internal prntarsal claw relatively slender, cleft at middle, subapically with small dens, apical- 
ly acuminate (Pig. 4). External protarsal claw cleft, external metatarsal claw simply acute. Stei- 
mtes and propygidium clothed with very 1 dense, short, recumbent setae. Pygidium covered with 
very short recumbent setae becoming gradually denser apicallv. 

Paramerc in dorsal view with dorsolateral margin in about apical half distinctly divergent 
and remarkably angulate subapically (Fig. 7); in lateral view relatively narrow, regularly curved 
and acute apically (Fig. 6). 

Female differs from the male in the following characters: pronotal sides distictly diverging 
posteriad in anterior third, then only slightly subparallel and sligthly broadly emarginate to 
posterior angles (Fig 2); elytron with very slightly expressed extemobasa! protuberance reach¬ 
ing only to level of stemite 1; elytral striae distinctly expressed, intervals slightly convex; tibia 
and tarsus more slender, internal protarsal claw simple. 

Colour variability. Elytra in allotype with slightly expressed dark brown to blackish lateral 
margins including exterr.obasal protuberance, humeral calus, and very slightly indicated cross¬ 
like pattern. 

Differuntial diagnosis. A. kebrothracica sp. n. is placed to the A. deserticola species-group 
(sensu Baraud 1991} characterized by the following complex of diagnostic characters: external 
membranous elytral margin developed only in apical part; extemobasal elytral margin without 
row of short spinlike setae; setation of stemites, propygidium, and pygidium consisting from 
short, recumbent setae; internal protarsal claw in male not simply acuminate; and patameres in 
lateral view not flattened and not S-shapcd. For the differential diagnosis within the A. deserti¬ 
cola species-group see the key below. 

Collection circumstances. Specimens collected by the author and by V. Kubaft were taken from 
various species of grasses on sar.dy island of the Maritsa river near the camping site south of 
Harmanii. 



Etymology. The specific name is derived from Hebrus, Latin name of Utc Mariisa riveT, and 
Thracia. 


Key to the Anisoplia deserticola specics-group 


1 (41 Intcrnol prolmsal claw in male shortly, obiiqudly cutoff apically (Fig. 5) 

2 (3) ProfciruiCS aprpx:matcly wide as long, nol distinctly wider than meso- and me In Unites Hasnl haif of pronotal sides 

divergent poslcnad and slightly sinuate. Dense clytral setation restricted to whole basal area Bulgaria, Greece, Mol¬ 
davia, Roumania, Serbia, Ukraine, southernmost regions of Muropean part of Russia eastward to the Aral Lake region 
and to A/erlviyd/Juil . .. .... .. A ifeerfceofa Fiddler von Waldheim 

3 (2) I’fotaijitcs markedly wider than long and distinctly wider then meso- and metutarsnes Basal half of pror.Ctsl sides 

approximately parallel and straight Dense clytral setation restricted only to scutcllar area Greece, Macedonia. 









Figs I-l I 1-3 -shape of pronouim. dorsal view; 4 5 left internal protarsal claw of male, lateral view, 6. 8. 10 - right 
paramcrc, lateral view; 7,9,11-ponuncres.dorsal view. 1.4,6 7 Anisoplia hebn,lhimu'asp. n.,hokrtype;2 the same 
allotype (female), 3. 8-9 - A. tfrtssahca (SW Bulgana, Sandanski); 5 - A destrucoia Fischer vw Wuliiham (W Kaza¬ 
khstan. Chclknr). If' II - A Uftebrah* Burmcistcr(AsiaMinor). 



4(1} Internal praaisal clew in malcapically acuminate and subapically with small dcrs(I'ig 4) 

5 (6) Basal two third' of pronotaJ sides almost parallel and straight in male or only slightly divergent posterbd and slightly, 
broadly smuato itt female (Figs 1.2). Extcmobasal elytral protuberance in female very short, teach mg only to level of 
stcrpite I Puramcrc with dorsolateral margin angulatc subapically (Figs 6, 7) Relatively smaller specie* with body 

length 9.5-10 b mm. Bulgaria (Thracian lowlands) . .„.. A hebnjtlrraaca sp n 

6(5) Basal two thirds of pron-otal sides distinctly divergent posicnad and broadly sinuax :n both sexes (Fig 3) P.xtcmohasal 
dytm I promhcrancc m female longer, reaching to level at least of basis of stemne 2. Dorsolateral margin of pjramer.-. 
Of another shape (Figs 8 11). Relatively larger species wilh bexly length 10.5 I45nun 

7 (b) Dorsolatcra- margins ui'paramerc wilh distinct dens (Figs 8,9) Bulgaria. European Turkey, Greece. Macedonia . 

... . .. .. ........... A. ihessahm Rotter 

8 (7} DorsulatAral margins of paramerc hmadly rounded (Figs 10, II). Western and southern parts cfTurkcy.dnuNfull.iiot 

comiinnod records fiotn ..Gieccib".. A. lenrbrahsHunnctsta 
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Abstract. One early Bihanan, two late Bihanan, and one middle Pleistocene localities from the Bohemian Karst 
yielded remains of 11 bird species, incl two extinct (Palaeocryptonyx donnezant DepereL 189? and Sirix intermedia 
Jaoossy. 1972) 

A vet, Blharian, middle Pleistocene, Czech Republic 

INTRODUCTION 

Early Pleistocene (Biharian) deposits in the Bohemian Karst yielded numerous remains of small 
vertebrates (Horafick 1979, 1980, 1982, 1984, Horacek & Lo2ek 1988). Birds arc relatively 
scarce, but form a welcome addition to our knowledge of the Biharian avifaunas of Europe. 

Bohemian Karst (Cesky kras) is located SW of Praha in Central Bohemia, Czech Republic. 
Birds were excavated from four localities. The oldest of them, Chlum 6, is early Biharian in age, 
i. e. it belongs in the biozone Q 1 2 sensu Hoiidck & Lo2ek (1988). Ccrveny lorn 2 and C-718 (the 
latter being also known as Kor.fcprusy or Konieprusy) arc late Biharian in age, belonging in the 
biozone Q2 sensu HoraCek & LoZek (1988). More exact age is unknown for Cerveny lorn 2, but 
the locality C-718 belongs in the youngest Biharian, Q-zone 2,(Horacek & Lozek 1988), which 
corresponds to the glacial cycle H sensu Kukla (1975, 1978). Chlum 4C belongs in the earliest 
middle Pleistocene, Q-zone 3, (Horddek & Lo2ek 1988), which corresponds to the glacial cycle 
G sensu Kukla (1975, 1978). 

The sequence of Recent species follows Voous (1977). Minimum numbers of individuals 
were calculated according to Grayson (1984). Stratigraphy follows Hor^Cek & I-oiek (1988). 

The material has been forwarded to me by Oldrich Fejfar and Ivan Hor4£ck (Praha). I thank 
them both very much. The material is currently deposited in the author’s collection. 

SYSTEMATIC LIST 


Anatidac 

Anas ciypeata Linnaeus, 1758 

Material. Chlum 4C: distal radius dex.; MNI =• 1. 

Rhmakkk. This species is abundant in similarly old deposits of Stranska skala in Brno (Mli- 

kovsky 2995). 
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Acctpitr.dae 

Acjuilu cf. chrysaetas (Linnaeus, 1758) 

Material. Chlum 4C: eggshell fragments, MN1 = 1. 

Remarks. Accipitr.d birds have extremely thick-shelled eggs. Within the family, thickness of 
eggshell fragments (ca. 0.6 min) fits the data for Aquila chryxaetos only (Schon wetter 1960- 
1967). 


Phasiatfidae 

Tetrao tetrix Linnaeus, 1758 

Material. Chlum 6: premaxilla, dist. ulna dex., 2 dist. tibiotarsi {1 sin., 1 dex); MNI = 1. 
Palaeocryptonyx donnezuni Depcrct, 1897 

Material. Chlum 6: prox. coracoid sin ; MNI = 1. C-718: prox. sternum, prox. scapula, burner* 
us dex., prox. humerus sin., dist. humerus sin., ulna sin., ulna dex., carpomelacarpus dex., 2 
dist. tibiotarsi sin., dist. tarsometatarsus dex.; MNI “ 2. 

Mkasi;k.‘.mknts. Humerus: greatest length =43.1 mm, proximal width = 11.9 mm. distal width - 
8.8 mm; ulna: distal width = 6.0, 6.4 mm; carpometacarpus: greatest length = 24.0 mm, proxi¬ 
mal width = 6.9 tnm; tarsometatarsus: distal width - 7.7 mm. 

Remarks. This extinct species was widespread in southern and central Europe since the early 
Pliocene till the end of the Biharian (MHkovsky, unpubl.). 

Commix coturnix (Linnaeus. 1758) 

Material. C-718: dist. humerus dex.. ulna sin.; MNI = 1. 

Strigidae 

Strix intermedia Janossy, 1972 

Material. C-718: tarsometatarsus dex.; MNI - 1. 

Measurements. Greatest length = 50.2 mm, proximal width = I i.l mm, distal width = 12.6 mm. 
Remarks. This extict species was described from the earliest middle Pleistocene (Q 3,) ol'Tarko 
in Hungary* {Janossy 1972, see also Janossy 1977, 1986), and recorded also from the similarly 
aged locality Saint-Esteve-Janson in France (Mourcr-Chauvire 1975a, b). The alleged records 
from the late Biharian (Q 2) of Stranska skala in the Czech Republic (Janossy 1972), and the 
earliest middle Pleistocene (Q 3,) of Hundshcim in Austria (Janossy 1974) are invalid (Mll- 
kovsky, unpub. observations). Valid record of Strix intermedia is thus limited to the glacial 
cycles 11 G, i. e. biozones 0 2j-3, of France, Czech Republic and Hungary so far. 

Picidae 

Dendrocopos major (Linnaeus, 1758) 

Material. C-718: prox. humerus sin.; M\'J =1. 

Hirundinidae 

Hirundo rusticu Linnaeus, 1758 

Material. C-718: 2 prox. humeri (I sin., I dex.); MNI = I. 

1 urdidae 
Turdas sp. 

Material. C-718: 3 prox. humeri (2 sin., I dex.), MNI = 2. 
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Tab. I. Early PI ciitoecnc birds from the Bohemian Karst. Cerveny kopec 2 yielded ooly bone fragments of small indetomi- 
laic passerines, and js no? included here. Figures mean number of bnncVMNI 



Cfllum 6 

C-718 

Chtum 4C 

Anas ilypta/n 

- 

- 

1/1 

AquUa c L ihrysaetos 

- 

- 

-/I 

Ttrrao lenix 

4/1 

- 

— 

PolcftKrpfonvx domaain 

id 

11/2 

- 

Commit 'iitumix 

- 

2/1 

- 

StrLr Intermedia 

- 

1/1 

- 

Der.drocojKis major 

- 

1/1 

- 

Hinmdtr rvslica 

- 

2/1 

- 

iurdxts 'if 

- 

3/2 

- 

Carrulus tfanderius 

- 

1/1 

- 

Pyrrhocmax giacutux 

- 

l/l 

- 

1 3 spec'*.< 

5/2 

22/10 

1/2 


Remarks. These humeri fall in the class of medium-sized European Turdus thrushes ( [Turdus 
metvla Linnaeus, 1758 and Turdus philamelos Brehm, 1831). Their closer identification is 
impossible. 

Corvidae 

Gantdus giandarius (Linnaeus, 1758) 

Material. C-718: prox. femur dex.; MNI = 1. 

PyrrhocGtax graculus (Linnaeus, 1766) 

Material. C-718: prox. carpometacarpus sin.; MNI = I. 

DISCUSSION 

Taphonomy. Most of the avian species were brought to the karst fissures by some prcdator(s). 
eagle Aquila cf. chrysaetos was recorded as breeding in Chlum AC, and the single shovelcr 
Anns clypeata found there could well be its prey. On the other hand, extinct owl Sirix intermedia 
was found in C-718. Diversity of smaller avian species recorded ill C-718 indicates that it could 
be responsible for a larger part of the local avian taphocenosis. However, ham swallows Hirundo 
ruslica could breed at the site, 

Ecology. Avian species recorded from the Biharian deposits in the Bohemian Karst are less 
suitable for paleoecological reconstructions 

BiogeooraPHY. a quail (Palacocnptanyx donnezani) and an owl (Strix intermedia) became ex¬ 
tinct. All other species found in Bihariun fissures of the Bohemian Karst still inhabit Central 
Europe. 

Paleoratiiolocv. None of the bones reported above showed any pathological changes. 
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Mm tract Efficiency (frequency of captures) and the mode of action of pitfall traps were studied for males, females 
and juveniles of Purdosa agreslu (Westnng, 1863) under laboratory conditions. The experiment was designed to 
find out why formaldehyde pitfall maps (without detergent) capture fewer females and juveniles than males, even 
though all ate equally abundant. Formaldehyde and water trapping fluids, and the effect of humidity on trapping 
success were tested Formaldehyde showed significant repellent properties for jjdehs as well as for juveniles Females 
and juveniles were captured more frequently than males 3S a result of their hiding behaviour. The very reason of 
capture inequality is attributed to different survival and escape abilities of both sexes and juveniles. It was observed 
that males wore killed by 4% formaldehyde in one hour, whilst females took 2 hours and juveniles 6 hours The 
lowest effective 10 % concentration of formaldehyde kills all spiders within one hour, thus limiting the probability of 
escape. 

Pilfafl Irapi, capture efficiency, humidity, trapping fluid, time fo death, spiders, Partfosa agresiis 

INTRODUCTION 

Since the first introduction of the pitfall trapping method to entomologists (Barber 1931), pitfall 
traps have become certainly the most frequent method for spider collecting. For more than 50 
years they were used to describe population processes: phenology, abundance, diurnal activity 
(Topping & Sunderland 1992, Aldcrweireldt 1989), including side-effects of pesticides (Dintcr 
& Poeiilmg 1992). However, they have been frequently criticized (e. g. errors reviewed bv Adis 
1979). 

Consequently, u list of factors influencing trapping success has beer, described (e. g. Dintcr & 
Poehling 1992, Miiller 1984, Akkheruis 1993, HonSk 1988, Spence & Nieincla 1994, Topping 
1993). Most studies were done in the field, and thus usually describe the simultaneous effect of 
several factors. Only recently have some authors investigated the nature of trapping under labo¬ 
ratory' conditions (Topping 1993, Halsall & Wratten 1988), or in the field (Topping Luff 
1995). It has become apparent that individual behaviour of the species being trapped can have a 
considerable effect on tTappabdity (Sunderland et ah 1995). 

The aim of this study was to reveal factors responsible for different trappahdity of males, 
females and juveniles into formaldehyde traps without detergent, and thus to answer question 
’why the capture proportion of females, and juveniles, in particular, is overrated by males, even 
though all are equally abundant.' 
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MATERIAL AND METHODS 


1. Trapping soccers experiment 

Slaty specimens (20 juveniles, 20 males and 20 females) of Pardosa agrestu (Wcstnng, 3 ftf>!) were collected in a field and 
immediately examined Spiders were placed separately into transpatent plastic boxes of 10* 12.5'ti an size covered w ith a 
ny lon fabric The boxes were tilled to a depth of I cm with a soil substrate. A small plastic bottle (50 ml. neck lii&mcld = 25 
mm) ■ a pitfall trap, was inserted into a hole made in the middle of the bottom so that the neck was level with the substrate 
surface The reek was wide enough and could not be avoided even by adult spiders The buttle was filled with water, or 4 % 
formaldehyde in I .3 of its volume The original idea was to find out whether the formaldehyde liar- d; ffcrcnl attractiveness for 
males, females and juveniles of spiders To this end the boxes were designed A pit fall trap wro placed into (he center of a box 
because most spider activity is spent by walking along sides So it could not fall into the trap if not attracted 

Spiders were maintained at room temperature of 19 °C For the first 3 days the boxes were sprayed with water tn the 
nuiming and m (he evening For another three .lays the boxes were left io dry to follow the effect of desiccation on capture 
I he relative humidity was measured in the morning (by means of THhKM 2246 2) cn 3 levels lit the box, in the trap neck 
uriG in lhc nap (big. I) Ihc spiders were not fed during 6 days ol the experiment. 

Number o* captures were counted by watching (controlling) boxes at hourly intervals, from 7 a m to9p m It was 
sufficient, except for some males that were killed within one hour. Captured spiders were released and die experiment 
Cuntmoed No observation was made during night time. According to my previous axpenmtmB spider* did not fall jnkia imp 
at night 

[he data (Table 1) were analyzed by 3-way ANOVA (repeated measures) using two response variables: lime to (he lira 
capture and the frequency of captures The effect of following 3 factors was tested 
3 trapping Raid (watery* formaldehyde) 

2. sex (males, females, juveniles) 

3 humidity (moist vs dry) 

Time to the first capture amt the frequency of captures of individuals that persisted in bide a trap as well a* Uiotc that have 
not been captured at sll were no! analyzed (because such set of data did not match the normal distribution). 

2. Survival experiment 

After the trapping success experiment the spiders were used to find out their time to death of 4%, and 4tV* o formaldehyde by 
putting them on the surface of the solution tnalOO ml can. In addition 10% and 29% solutions were rested for females and 
juveniles 


RESULTS 

1. Analysis of trapping success 
A. Time to rhe first capture 

The idea of the first capture was based on the assumption that formaldehyde trapping fluid has 
a different attractiveness for males, females and juveniles. The shorter the time of the first 
capture, the more attractive the trapping fluid is. Moreover, the first capture is not affected by 
previous experience. 

Of the three factors, only humidity [F(l;33)=13.06; p<0.00l] and the two-way interaction 
humidity x fluid [F(l; 33^6.04; p<O.OI9j had highly significant effect. Under moist conditions 
time to the first capture was shorter (11.41 his) for all sex groups than when the surface run dry 
(20.34 hrs). While in moist conditions the times to the first capture were similar for water and 
for formaldehyde fluids (12 hrs vs. 10.83 hrs), in dry conditions the time for formaldehyde fluid 
become almost twice longer (25.83 hrs vs. 14.85 hrs). Contrast analysis did not confirm expect¬ 
ed difference in time to die first capture for sex groups. 

13. Frequency of captures 

The frequency of captures is influenced by various factors over a period of time. Thus, unlike the 
first capture, the total frequency of captures might be affected by previous experience which may 
be a consequence of avoidance /or attraction. 


192 



Tab 3 l ime to the first capture / frequency cl captures. „ “ indicates individuals persisted inside a trap indicates 
mortality, i c. individual killed tiy formaldehydeduring flic experiment. „ 0 " indicates individuals that avoided a trap 



No 


water 



formaldehyde 

males 

f." 

2 . 

13/3 

12/2 


35/2 

25/4 

10/3 

1/3 

31/2 

8/3 


3. 

25/2 


9/3 

in. 

10/1“ 


4. 

0 


0 

29/1* 



5. 

0 


51/1 

26/1* 



6. 

11/1- 


- 

50/1 

11/2 


7. 

8/3 


5/2 

in. 

26/2 


8. 

11/3 


8/4 

5/4 

14/1* 


9. 

25/4 


4/5 

13/3 

28/2 


10. 

1/3 


25/2 

7/4 • 


females 

1. 

7/3 


8/3 

3/3 

20/3 


2. 

13/5 


6/5 

2/1 

38/2 


3. 

6 / 3 - 


- 

0 

13/2 


4 

2/8 


25/3 

2/1- 

- 


5. 

1/1- 


- 

7/2 

30/2 


6. 

5/5 


5/6 

10/4 

12/4 


7. 

8/5 


13/4 

26/2 

5/3 


8. 

10'4 


26/3 

5/2 

10/3 


9. 

3 / 1 - 


- 

35/2 

51/1 


10. 

7/3 


12/4 

7/1 - 

- 

juveniles 

1. 

12/3 


5/4 

2/4 

29/4 


2. 

9/1 


- 

0 

3/2 


3. 

5/2 


10/3 

5/2 

35/2 


4. 

5/4 


4/5 

7/4 

28/3 


5. 

60/1 


0 

12/1- 

- 


6 

32/6 


2/4 

3/1- 

- 


7 . 

0 


30/2 

30/2 

50/1 


8. 

11/4 


27/3 

0 

0 


9 . 

3 / 1 - 


- 

0 

0 


10 

9/4 


28/4 

22 

28/2 


Formaldehyde trapping fluid showed significant repellent properties [F(l;39)=8.54; p<0.005] 
for both sexes and juveniles; on average by 1.14 capture less than for water fluid. Contrast 
analysis revealed significant difference [F(! ;39)=5.26, p<0.03] between capture means of both 
sexes and juveniles for both trapping fluids only under moist conditions (Table 2). Juveniles 
were captured more frequently than males, and females even more frequently into water traps, 
whereas into formaldehyde traps the frequency was almost identical. 

2. Time to death 

The times to death/or exact mortality rates are displayed in Table 3. Males were killed by 4% 
formaldehyde in an hour, females within 2 hours and juveniles within 6 hours. The survival 
ratio looks as follow: 1:2:6. In 40% solution the difference in times to death was negligible. 
Similarly, both intermediate concentrations (10 and 20%) killed females and juveniles within 




Tab. 2. Mean ftacucrcy of eaoturcsofall sex groups for boih trapping fluids in moist conditions 


Sex \ riuid type 

water 

formaldehyde 

males 

2.38 

2.40 

females 

4.35 

2.25 

Juveniles 

3.06 

1.25 


less llian I hour. Ncveitliless, the 10% concentration is probably the lowest effective concentra¬ 
tion of approximately equal killing effect on both sexes and juveniles (Fig. 3). 

3. Comment on behaviour 

Observing spiders approaching a trap, 1 have established that the spiders do not tall into the trap 
suddenly by accident. The spiders are careful, investigate the area and do not enter the trap at 
every' encounter. If a spider decides to enter, it descends into a trap on a drag-line and can go 
back unless the length of the silk thread exceeds twice the length of its body, approximately. 
Such behavior not resulting in capture, was recorded many times. However, not all trapped 
spiders arc finally c aptured. Formaldehyde solutions have a strong surface tension that allows 
spiders to walk/crawl upon them. If the spider happens to crawl to the trap wall, it could be saved 
by spinning a web upon the wall and escaping by this means. 

It has been observed that several individuals spun a web on the wall of the trap and spent all 
the time inside the trap, or escaped and re-entered the trap whenever wanted. One male (5%), 5 
females (25%) and 4 juveniles (20%) exhibited such hiding behavior (Table I). By contrast, 
some individuals did not enter/ fall into the trap during 6 days. Some individuals used the trap 
as a shelter. When disturbed, e. g. by the spraying of water, they ran and jumped into the trap. 



Fig. t The relative humidity during 6 days. 
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DISCUSSION 


Comparative studies, pitfall traps vs suction sampling, revealed that pitfall traps capture fewer 
female and juvenile than male spiders In suction samples the proportion of juveniles in cereals 
varied from 64 84%, while in pitfall traps it was only 5-10% (Dinter & Poehhng 1992, Top¬ 
ping & Sunderland 1994) The male female ratio was found to he close to 1 1 Cropping & 
Sunderland 1992), whereas in trap captures females were outnumbered by males 
The difference have been attributed to different locomotory activity' of males, females and 
juveniles (Greenslade 1964, liasedow et al 1987, Adis 1979) Although, locomotory activity is 
species specific, it is assumed that male activity is generally higher due to search for muling 
(Dinter & Poehhng 1992) Female activity is lower, as a result of post copulatory dispersal 
(Merrctt 1967) and search for imposition sites (Duffy 1956) However, the difference m activity 
may not be the very cause of variation in captures 


Tab 3 Times w dealh of different formaldehyde concentrations (s d -standard deviation) 



4% 

10% 

20% 

40 % 

males 

46 min 


- 

16 mm 

s cl 

2 64 

- 


0 92 

females 

1 *4 lira 

49 min 

18 mm 

17 mm 

s d 

6 49 

2 7.4 

1 01 

1 09 

luveniJes 

5 55 hrs 

47 min 

42 mm 

14 mm 

$ d 

20 2 

2 69 

1 82 

0 8! 


S 

1 




—O— juvendos 


Kig 2 Plols describing survival of females and juveniles by various formaldehyde concentrations 
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According to my own experience in the open area, juveniles and females of Fardosa species 
are certainly not less active, but they tend to hide Moreover, they occur in the summer (juve¬ 
niles also in the autumn) when sods are prone to cracking under dry conditions Cracks can 
harbour spiders (Sunderland & Topping 1094) and thus compete with pitfall traps This is 
supported by the conclusions of the experiment, where both females and juveniles showed high¬ 
er frequency of capture rhan males into water traps On the contrary, l opping (1993) found out 
that males of Erigpite dentipalpis showed higher encounter rates than females into empty traps 
The difference seems to be obvious 1 ligher encounter of males result from their high locomoto- 
ry activ ity, while higher capture rate of females and juveniles is due to their hiding behaviour 
It should be stressed that locomotory activity influence just the frequency of encounters with 
the trap, not the capture As Topping (1993) pointed out. the common conceptual image of an 
animal blundering over the edge of the trap is certainly not the case with spiders Most spiders 
usually tum away after an encounter Thus, for instance, Leplhypkantes tenuis would need to 
encounter a trap 26 times to become captured flopping 1993) Even for beetles the proportion of 
encounters resulting in capture were low (Halsall & Women 1D88) 

An important reason for differences m trap success seems to be the variation in escape ability 
Supnsmgly, juveniles showed much higher survival than adults, when put on a surface of 4% 
formaldehyde, even though one would expect the reverse The reasons are not clear, probably 
physiological, because a spider is killed or. the surface and its body sink under water after more 
than 12 hours So the spider is rather killed by formaldehyde vapour than by the liquid Only 
40% concentration did not allow the spider to walk upon the surface, but to crawl, i e having body 
half submerged, and thus being killed rather by liquid than formaldehyde vapour 

The problem with the strong surface tension was solved by Basedow (1976) who recommend¬ 
ed addition of few drops of a detergent into trapping fluid How ever, its effect is still in question 
While Waage (1985) showed that addition of detergent did not affect the catch of Colcoptera, 
Topping & Luff (1995) found the reverse for small hnyphud spiders It is important to stress 
that they used ethylene glycol as trapping fluid which undiluted solution does not possess such 
strong surface tension as formaldehyde 

Original idea that higher trap success of males is a result of formaldehyde attractiveness was 
not proved A repellent effect in the frequency of captures for both sexes and juveniles was 
observed, in contrast fo conclusions of other authors (Adis 1979) The decrease in frequency 
could be related to avoidance as a result of experience, as supported by almost two times longer 
time to the first capture for formaldehyde fluid in moist conditions 

Of the external factors, only the effect of humidity was investigated It was expected that 
desiccation of substrate in a box would increase frequency of capture On the contrary , the 
frequency stayed the same during dry and moist conditions, while the time to the first capture 
was shorter under moist conditions 


CONCLUSIONS 

To answer the question ‘why formaldehyde pitfall traps capture less females and juveniles than 
males’ more investigation should be done to obtain more reliable set of data So far it is apparem 
that formaldehyde have not attractive, hut repellent properties And dial females and juveniles 
are due to their hiding behaviour captured more frequently than males Therefore, reasons re¬ 
sponsible for capture inequality' arc attributed to individual survival and escape abilities 1 ongci 
survival of females and juveniles increases the probability of escape Moreover, they exhibit 
spinning behavior that allows them, first to escape from the surface of formaldehyde, then to 



leave the trap completely These attributes prevent them from capture Oil the other hand, m 
particular females and juveniles may treat pitfall traps as a shelter and that is why being attract 
ed by pitfall traps 
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BOOK REVIEW 

KJNO M bprcfc's Evolution. The Role of CliromOionii- Change. Cambiidgc-Ntw Yt»k-Melbourne Cambridge Uni¬ 
versity Press. 1993 xivi336pp (reprinted l994.p&pofbuc'« 1995) 

I his excclliail monograph has hern written by a cytogeneticist, stress is on the role of chromosomal rearrangements and 
molecular mechanisms in spcciation processes in animals However, the autor has rare ability ty integrate his special field of 
inquiry into a systematically arranged broaCcr picture He lias been able to present the most up-to-date, complete and read¬ 
able account of species and spcctancn hypotheses available so far I believe that the list of titles and chapters alone shows the 
scope of ih* treat!coot, vrz, 'Introduction gems, dreams .and structural rearrangements. The species what's in a name'', 
tjenia dilfcrcDlialion. ifprwluclivcisolation and spcciation in allopnltic populations. Genetic revolution or gradual reform'* 
iixpcc rations of the thunder effect. Chromosomal rearrangements os post-mating isolating mechanisms. The impact of sttuc- 
t-jrat hybr.dtiy on fertility and viability, Gone change and chromosomal spcciation, Molecular mechanisms and modes of 
spcciation. Conclusion? and perspectives “ 

All the available species concepts m»d all the formulated hypotheses on spectatton modes 35 well as the mechanisms 
involved arc systematically. completely and lucidly covered without any preconceived bias Reviews of hypotheses arc 
always followed by detailed treatments of model situations detailed enough, but summarized in a way that makes them 
ijircrrsbng and understandable to everybody no; directly concerned with the question or group The author has definitely 
mode bis major point that chromosomal rearrangements without genie and ensuing phenotypic changes arc valid mechanisms 
Qf spcciation functioning in many differently catcgorr/.cd spcciation processes 

£0 read this book is a must for all evolutionary woJogists, cytogeneticists, microtaxonomists as weII as for everybody 
involved with ihc study of species cor.ecpt ar.d spcciation mechanisms, irrespectively of whether the arc approached from the 
molecular, chromosomal, population or higher levels of inquiry I would nominate the book as the spcciation book of the 
centum, if there were such an award 

Pavel Sty* 
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Absiracl The new records viMyotts das^nmc (Uoic. IB25 )irc suir.manml fTon the Moravi;in karsi The significant 
upward trend m tfc number of M daryenmte records was found cut wtlim the Crcch Republic, m3mly during rite 
WOllor period Tlio varuibiliTy otThelunert of forraum and the. woi«Jil rSalsodiscusSed 

Distribution, winter and summer occurrence, My/rtts dasycneme, the Moravian karst, Ccech Republic 


INTRODUCTION 

Myohs dasycneme (Boie. 1825) is an arboTcal relict Palearctic species with insular distribution 
in a broad band at 48° -60 J N latitudes Tlie area of distribution extends from NE-France across 
Belgium, Holland, Germany, Denmark, S-Sweden. Poland, the Baltic states. Bclorussia, Russia 
to W-Stberia (Jentsej river) and the Altai Mts Distribution in the south of the region is across N- 
Italy, Hungary, Moldavia, Ukraine to the N-Kazakhstan (HoraCek & Har.ak 1989, Schober & 
Grimrnberger 1989) The centres of distnbution with nursery roosts occur in the Netherlands, 
Denmark and Lithuania (Schober & Gnmmberger 1989) The distribution of M dasycneme in 
central Europe has been summarized in detail by Ecldmann (1963), Hanak & Gaisler (1965) and 
HoraCek & Hanak (1989) 

M dasycneme is among the worlds endangered bat species and Stebbings & Griffith (1986) 
estimated the W-Europear. population at 3000 individuals However, the assessment of the M 
dasycneme population for the whole area of distribution is practically impossible because of 
scattered data from the eastern part of the region Local populations are low m number and the 
M dasycneme ts a rare bat species in most countries throughout western and central Europe 
This species was classified as endangered in Die former Czechoslovakia (Harus 1989) 

M dasycneme lives on wetlands during the summer period Nursery* colonies are reported 
most frequently in the lofts of churches (Voutc 1972), but rarely in tree holes (Eeldrnann 1963) 
Together with M daufeniunt, M dasycneme ;s often found in bat boxes (Dolch 1987) With 
regard to the f.igkt abilities (straight and fast flight) and the character of the echolocation calls 
(long, shallow EM calls with low repetition rate) (Kapteyn 1991) it prefers mainly regions with 
an extensive network of slow running water (Shuler et al 1971, IloraCek & Hanak 1989) Streams 
arc used as foraging areas, as well as flight corridors and route-identification elements during 
the migration of bats to the lubernacuia (Anddra & Horadek 1982. Schober & Gnmmberger 
1989) 

Underground spaces are used by M dasycneme during the winter period The bats migrate up 
10 3U0 km as the number of suitable hibemacula is limited in regions of summer distribution (c 
g Haenscl 1987) It is generally accepted that 'die abundance of M dasycneme al the hiberna- 
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cula decreases with distance from summer habitats (Hanak & Gaoler 1965). The populations 
from western Europe form nursery colonies in the lowlands of the Netherlands, Denmark and N- 
Germany, and migrate southward as fur as N-Italy (Horacek & Hanak 1989). Solitary individu¬ 
als from the above mentioned populations rarely hibernate in the northern mountains of the 
Czech Republic. The repeated hibernation of M. dasyr.ne.me was recorded ir. the Jtzerske hory 
Mts. (Nevrly 1987) and the KrkonoSe Mts. (Flousek 1984, Hor&Jek & Hanak 1989, Gassier 
1993. 1994). One hibernating individual of M dasycneme was found in the Broumovsku region 
(AndSra & Vohralik 1982) and two individuals :n the Jescniky Mts. (Gaisler et al. 1993). In all 
cases the bats were found in mines, hi 1973 M dasycneme was also recorded in the Moravian 
karst again after many years of intensive hat research (Gaisler & Hauerovh 1984). Since the 
eighties, M dasycneme has regularly hibernated in this region. The presumed origin of hiber¬ 
nating M. dasycneme in the Moravian karst from the W-luiropean populations is debatable in 
view of the summer records from the closer region of the Poliska lowland (llorifek A Hanak 
1989). 

The main aim of this article is to publish new data about Afyoiis dasycneme, obtained front 
the Moravian karst during the period 1990 to 1994, and to reveal current knowledge of its 
distribution from 1958 to 1994. 


METHODS 

All new winter records of Myot is da.’n'cncme (1990-1994) came from 5 ccvcs :n Ihe Moravian karst which were regularly 
ccnstiscd in cooperation with the Management of the Protected Lancscapc Area Moravian karst, within the framework of the 
census of hibernating 'Tats coordinated by the Czech Bat Conservation Trust The method employed was that of visual census, 
thus minimising the nsk ofdishirbance io hibernating bats (Ba ucrosb el al 1989). A telescope was used for the identitication 
of bats hibernating in high shelters (over 4 m) In some cases bats were disturbed and taken from the shelters for precise 
identification. 

The records from the period of the migrations (VIII-IX) arc marked as summer records All these records were obtained 
by means of netting at the entrances of three eaves (ftebSk 1995) Netted individuals were sexed. agcd : measured, banded 
arid immediately released Only one individ jal was released one day after netting at 3 different place (homing experiment) 

Differences in the sex ratio were analysed by chi-square test with Yale's comxuo:i(Pclik*n 1984) Regression analysis 
was used to describe the effects of year on the abundance of bets Samples containing the highest number of bats were used 
for this analysis if more than one census was organized during one winter season in ihe particular locality The morphometric 
data (length of forearm and weight) were analysed by means of fundamental statistics and by onc-wav analysis of variance 
(ANOVA) 

Explanations of the abbreviations :n the following faunislic review. F - female, M - male, ad adult, sad - subadult, jav 
-juvenile, a s. J. - above sea level. 


RESULTS 

New faunrstic data from the Moravian Karst 

Winter records 

6566* Sloapskn-SoSuvskc eaves. Sloup. d. Rlansko - 24.1 1990 — 2 Fad, I Tad (Gaisler, ftchdk), 17.3 199*1- I ind 
[Zubal. ftfhik). 14 2.1994 I ind. (Zukul. Relink); 16.3 1994 6ind (Zuks.1), 14 4 IW4 -A ind (ZukaJ) 

6666:-Katchnsklcave, Suchdoi.d lilar.sko |7. 12. ]992-IMad.4. I. J9» J Fad, I ind.; 15 1.1993 luid-,28 
I 1993 - 2 ind ; 11.2 1993 - I Fad, I ind , 25 2.1993 -3 ind.; 11.3 1993 - I ind ; 24 3 1993 I ind.. 20.) 1994- 1 ind : 
172.1994- I iiui (ftehik, Zuxal), - SuehoJiIebski /a? din & cave, Vildmovicc, d. Blansko - 20 I 1994-1 ind (Zukal);- 
♦ • K rilo vacavo,Vilemovicc,d Mansko-17.2 1994-1 illd (Zukil). 

6766 ByCI Skllncave, Habru vka.d Bljr.iJco 10.2.1991 - 1 ind (Zima, Horifek, Kovafik) 


• the emle of tho square of the Czech mapping grid 

" KoraCck & Hanak (t dR*>j eironatusly mentioned an earlier record of the species ir. the Krilova cave near Tiloov. Cor 
rcetior/ Krilova cave, VlJdmovicc d Blnosko 6.2 1987 I Msud (Gaisler) 
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Tab I Summer records of Myolts dasycneme in ihe Moravian Karel from 1992 lo 1993 (rccap«iircs excluded)- hxplai.n- 


ikibs. F .. number of females. M 

. number of males, s. i. 

... sex indctcrmine. * 

-.p<0.05.** ...p<0.01, 

..pML'WI 

Locality 

F 

M 

r2 

2 : 

Slo’.ipckc-<o<6vsk£ c. 

2 

8 

2.50 

10 

HlaclttJticma e. 

0 

6 

4.17* 

6 

Kaiefmska c. 

0 

1 

0 00 

1 

Total 

2 

15 


17 


Summcr records 

65*6 -Sltfupsko-SoJOvskccaves entrance,460ma. s L.Sloup.d. Blansko -26.8.1992-6Mld(Rchftk), 14.9 1993 - I 
Mad(ftefcak,Zukal).24.9 1993-1 Visad, 1 FSadlBuhf): 25.9.1993- I Fjuv(BjhS);-Wadcmonucave -entrance, 464 
mz s I. HolStcja,«3 Ul4iuko-24.8.l992-lMad(ftch4k); 14.9 1993 - I Mad(ftehlk,Zukal), 24.9 1 993- 1 Mad(Zitra, 
tFhrm); 25.9 1993 1 Mad, 1 Msad. I Mjov(Uhnn). 

6666- Ketcfinsku cave - enhance, 345 m a S. I . Suchdol, d Blaiicko 24 9 19<>3 1 Mad (Gaislcr, Zukal. Jo2a). 

In total, 33 records of M dasycneme were registered in 5 caves of the Moravian karst during the 
winter periods. Three of these caves (Katerinska c., Suchozlebska zazdgna c. and Kralova c.) are 
close to each other in the Suchv zleb valley and all caves are situated in the northern part of the 
Moravian karst with the exception of Bydi skala cave. The Sloupsko-SoSuvskd caves and Katcfinsk^ 
cave, where 90.9% of records were made, are visited by tourists throughout the year. In total, 
81.8% of records were not identified to sex. and the dominance of females was statistically 
insignificant due to the number of sexed individuals being low (N=6, x J= !-50, p>0.05). Hiber¬ 
nating bats were found in shallow vertical holes of cave ceilings or walls at heights over 3 
meters. 


N 



Fig 1 Temporal distribution of Ihc sample ofMyolisdasycneme in (lie Czech Republic (winter records only). 
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Tab 2. Winter rctoids of MyoUs Jasycneme in the Czech Republic from 1958 to 1994. Explanations viz. Tab I 


Locality 

F 

M 

. *2_ 

a. i. 

I 

HIIS Desna 

4 

3 

0.00 

0 

7 

N'oi'2 MJsfo pod 

Smrkeni 

4 

1 

o so 

1 

6 

Herlikovice 

22 

5 

9.48" 

U 

38 

AdrSpach 

0 

1 

0.00 

0 

1 

Mai A Moravka 

2 

0 

0.50 

0 

2 

Slcujwkc-4oSuvik6 c. 

3 

1 

025 

13 

17 

Enchova c. 

1 

0 

0.00 

0 

1 

Kaieftnxka c. 

7 

2 

1.78 

12 

21 

Krilova c 

0 

1 

0.00 

1 

2 

Sucho2Jetek4 zazdeni c. 

0 

0 


1 

1 

BfSI skala c 

0 

0 


2 

2 

Total 

43 

M 

13.75*** 

32 

98 


Summer net lings of M dasycneme at the entrances of three caves were the first records of this 
species in the Czech Republic during the non-hibernation period. In total, 17 specimens were 
netted and two of them were recaptured the following day. These recaptures were registered only 
at the entrances of the Sloupsko-sosuvskc caves and the Hladomoma cave i. e. the caves on the 
northern edge of the Moravian karst. One male netted during flight into the Sloupsko-sostivske 
caves (24.9.2993 at 21.00 CET) was released the following morning near Skalnf mlyn field 
station which is situated cca 6 km south of the netting site. This individual was again captured 
on September 25 (22.55 CET). The male specimen recorded at rhe Hladomoma cave was also 
caught on two consecutive nights, (24.9. and 25.9.1993). The samples of nettings showed a 
statistically significant dominance of males (Tab. 1). 

Assessment of records from 1958 to 1994 iu the Czech Republic 

In lota], 115 records of My nth dasycneme were made at 12 localities in the Czech Republic 
during the period 1958 to 1994; 98 records (85%) were in the winter peri nil and 17 individuals 
(15%) were caught during rhe non-hibernation period (Tab. 1, 2). Five localities arc situated in 
the northern part of the Czech Republic - two in the Jizerske hory Mts. (BilS I)esn&, Nov6 Mfisto 
pod Smrkem) anil one each in the KrkonoSe Mts. (Herlikovice), the Broumovsko region (Adr- 
Spach) and in t2;e Jeseniky Mts. (Mala Moravka). Seven localities (58.3%) are in the Moravian 
karst. Hibernating specimens of M dasycneme were found in 6 caves of this region, in 4 of them 
repeatedly. Only active individuals were registered at the entrance to the seventh cave (lllado- 
moma cave). 61 (53.0%) of all records in the Czech Republic were from the Moravian karst. 
The proportion of winter records in caves or the Moravian karst from the total winter records in 
the Czech Republic amounted to 44.9%. The temporal distribution of M. dasycneme records in 
the Czech Republic indicate a slight upward rend in abundance from 1958 to 1994 (Fig. 1). 

The highly significant dominance of females was revealed in the summary of winter records 
(Tab. 2). contrary to the summer records from die Moravian karst (1992, 1993). 

Variability of the length of forearm and the weight 

Evaluation of variability of the forearm length and the weight was carried out on the data from 
3 regions: 2. the Moravian karst (17 males, 5 females); 2. Jizerske hory Mts. and Krkonose Mts. 
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{3 mates. 5 females) (Hanik & Gaisler 1965, Flousek 1984) and 3. Germany - Mecklenburg, 
bad Freienwalde, Riidersdorf(l 1 males. 16 females) (Haensei 1985, Labes 1992). Analysis by 
means of u one-way ANOVA showed no significant differences in (he weight of Af. dasycneme. 
between vanous samples i. e. with respect to particular regions (1.2, 3), to different periods of 

year (winter, summer) or to sex (males, females). 

On die other hand, there were the significant differences in the forearm length of males and 
females in the material pooled from all localities (ANOVA: F*6.244, p=-0 0158, d.f.-l; 50). ir. 
general the females ltad longer forearm (females: N-23, x-45.8 mm, S.D.=1.568, S.E.-0.327, 
resp. males: N=29, x-44.9 mm, S.D.-1.109, S.E =0.206). Similar result had been revealed by 
the evaluation of .sample from the Moravian karst (ANOVA: 1-7.111, pHJ.0176, d.f.= l; 15) 
(females: N-2, x-46.8 nun, S.D =1.626. S.E .=1.150, resp. males: N= 15, x-44.5 mm, S.D .=1.053. 
S.Ii.=0.272). One-way ANOVA also showed statistically significant differences between sum 
mer samples of males from the Moravian karst and from the Mecklenburg (Germany) (ANO¬ 
VA: F=6.052, p=0.0256, d-f.=l; 16, Mecklenburg: N=4, x=46.1 mm. S.D -1.117, S.E.HX558. 
Morav.sk* lens: N=I4, x=44.6 mm, S.D." 1.059, S.E =0.283) (Fig. 2). 

DISCUSSION 

'I'hc significant upward trend in a number of M. dasycneme records within the Czech Republic 
indicates a slight enlargement of the urea of distribution, mainly dur ing the winter period. Hie 
hibernation of M. dasycneme in the Moravian karst was reported in the first half of the last 
century (Kolenati 1860). Although the systematic research of bats hibernating in caves of the 



SAMPLES 


Fig. 7 Box anj whisker graph ofthc forearm lengths for particular localities and sexes. Lxptaminuons: A, B-niatonal from 
ihc Czech Republic excluding Moravian Karst (females und males), C, D - matcnal from the Moravian Karst (females and 
maJcs). E. F - material rrom Germany (females and males). 
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Moravian karst was initiated by Gaisler as early as in 1957, M. dasycneme was found for the 
first time in 3973 (Gaisler Sc Bauerova 1984). Next records in 1982, 1984, 1987 arid 1988 
concern solitary individuals (Gaisler & Bauerova 1984, llorddek & lianak 1989) and can be 
considered isolated cases of occurrence. Since 1989 M. dasycneme has been recorded in the 
Moravian karst every year. It was found hibernating most frequently in the Sloupsko-Sosuvske 
caves and Katehnska cave, l. e. the caves where this species was recorded by Kolenati (I860). At 
the entrance of these caves M. dasycneme was also netted during autumn migrations. Therefore, 
both the above mentioned caves can be considered as regular hibemacula of M dasycneme. The 
SlotipskO'SoSdvsfcc caves are the most important shelter, where the number of both winter and 
summer records was highest. The succesfull homing experiment verifies that the visits of bats to 
the Sloupsko-SoStWske caves are not random and the bats ..know" these caves, lliis fact also 
confirms the importance of social tradition for the choice and use of the hfberrwcula (Horacek & 
Zima 1978). The recaptures ol'particular individuals during two consecutive nights show that 
the autumn visits to the caves arc not single. The winter records from the Kralova and By£i skala 
caves are not also die first (see Horacek & Hanak 1989) and the only new locality for the oc 
curence of M dasyceme was the Suchozlcbska zazdena cave. 

The regular occurence of M. dasycneme in the Moravian karst demostrates (hat this area is 
important lor both its hibernation and the late summer and autumn migrations. The dominance 
of males in summer samples could be explained by the later beginning of cave visitation by 
females (Horadek & Zima 1978). On the other hand, the high dominance of females in the 
hibemacula of the Czech Republic might he influenced by the use of less accessible parts of 
Caves by males, or by the use of shelters other than caves. It is possible that the males netted at 
the entrances of caves in the Moravian karst are using this area as a temporary shelter during 
migration to others regions. The dominance of females in the whole winter sample from the 
Czech Republic is also significant if the sample from locality Herlikovice is excluded. This is the 
only locality with statistically significant difference in sex ratio of if. dasycneme. 

The females have longer forearms than males in the Moravian karst in spile of the lower 
number of females in the sample. Considerable differences of the forearm length between sexes 
were also found in pooled data (3 different regions). Nevertheless, more data are required for a 
detailed analysis of differences between regions. 
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BOOK REVIEW 

KLEINIOH &SITTfcl* 2rllbivligk. Ein Irlubirli, Third rniwd edibii Stuttgart-Jena Now fjjstav Fischer Vcr 
lag, 1992. XI«391 pp hotrod 190*270 nun. hardcover,price 1)M 128 00. ISBN 3-437 204S2 3 

The authors areprofcssors at the Albert I.uilwip University in Freiburg As indicated m tho preface, the fiveyearssinceIhc 
Iasi edition m 19 #6 have seen rntyor advances ui Die eel I biology Emphasized in Uus book ire new developments m molecu¬ 
lar biology and genetics, especially in thematic fields relating to immune and tumour cells, to signal transduction, molecular 
chaperones, trausmembrancprotein transport, photosynthesis, DNA organelles, III V.anc genome sconcing The contents 
of the volume has been divided into ihrcc thematic parts and 21 chapters 

In the first, most extensive part (12 chapters) „Ccllsand organelles" ere presented when discussing the organization of 
protoey ic s unu cucytcs, cellular ccmpartmcntation. extracellular gcmiUc ekotcnls, cellular energetics. biomctnbrur.es. cell 
surface, cytoplasm and H> components - the cytoskcictcn, filaments and microtubuli. ccnlnolcs, spastnoncrocs. various me lu¬ 
sters etc Further or. examinee arc the nucleus and nuclear genome, ribosomes anc protein synthesis, cndomcmbranc systems 
and cndocyrosis mierobodics, mitochondria and respiration, plastids and photosynthesis, and thcccll walk 

In the second part (7 chapters) discussed arc ..Special types of cells and their performance" This part deals with gametes 
mid syng&my. nervous and sensory cells, ond signal transduction pathways, with chcmotaxB and phetotoxis. with muscle cells 
and molilc systems, with blood, hacmopoiclie colls and Ihc immune system, and with morphological, chemical ar.d genetic 
aspects of tumour cells 

In the thud part (4 chapters),,Proliferation, differentiation and evolution of cells" described arc the eel I cycles of proto 
cyni. nful oicyiev. and growth fitefow an *! mulltpicutioci of animal and plant cells t*f cultures flic cell differentiation is 
(runted with ii view to some model systems to sjxtjI alien in ttacifiiu juIhi/u. aggregation ofamccbcid cells m Du lycnet- 
lum dncoitleum, life cycle ol the giant algal cell of Acefabulanc acetabulum, and the colony of Vohox cartert The eyto- 
synbiosis ar.d cell evolution arc reviewed here considering miscellaneous biological assoeianons, and biochemical, phyloge¬ 
netic and gCttcl ic aspects 

In Ihc appendix some technical data arc given on measures, units and constants with their symbols. 01 ) light, polarization 
and electron microscopes, on vulcormcroscopy. unifocal laser microscopy, and uncull fmciioralizaliwi In conclusion, there 
is glossary of cellular an molecular biology methods, and an overview ofhistoncal data m the cell biology 

The text is extensively augmented by 515 illustrations - line drawings and schematic presentations of molecular and 
cellular Structures, and light and electron microphotographs In addition there 3rc 82 tabular reviews which summarize 
mutual information. Many dra wings are presented in two colours Resides, there arc many .Rexes' 1 winch arc lectured in the 
mam text by frames und highlight vanous biological phenomena This volume offers a comprehensive compendium tc stu¬ 
dents and professional lecturers m biological sciences 

Jtmh'ich Jira 
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Abstract New genes and species Bathyterra bipartite gen n and sp n (Esotomidac) anAMesapkoturajemnitii 
sp )1 (Onydmiridac) froir Bohemia (Czech Republic) are<lc.scntx'«i 

Tmmimiy. dncnpIrOrW. new genus new Species. CuIIohiIkiIu. Ts«>l<inn<ltiv, Onyt-.biuridue, RalhyUrru gin. n., 
Pulacarclic region 


Bathyterra gen. 0. 

Diagnosis Member of the subfamily Anurophonnae {family Isotomidae) Body shape resem¬ 
bling Cryptopygus Witlcin, 1902 White, without trace of pigmentation Body surface smooth, 
without secondary granulation. Without eyes Poslantennal organ simple, almost elliptical An¬ 
tennal segment IV without apical vesicle Chaetotaxy plunchaetose, without tnchobothria Tibi- 
otarsus divided ventrally by suture into two parts Abdominal segments V+VI tuned doisally 
Anal spines absent I urea well developed Manubrium w ith 11 1 ventral chaetae Dentes bearing 
dorsal crenulation in medial part, muero with three dorsal and two basal lateral teeth 
Type srrccs Bathyterra btpartila sp n 

Afhmtihs The new genus is related to Cryptopygm Willem, 1902 and differs from it clearly by 
the tibiotarsi being divided ventrally into two parts in all three pairs of legs 
UerivatiO nominis the generic name is composed from bathys (~ deep) and terra {= soil) living 
deep m soil, feminine 


Bathyterra hipurtila sp. iu 
(Figs 1-4A) 

Description {all measurements from holotype) Body 1400 pm long, white, without trace of 
pigmentation Integument of the whole body smooth (in light microscope), without secondary 
granulation Chaetotaxy plunchaetose, as in Figs I A, R Chaetae 17-70 jini long, smooth, well 
differentiated into macro and microchaetae (Figs 1A, B) Formula of macrochactae (Figs 1 A, 
B) 11/3334, lateral macrochaeta on meso and metanocum 65 m long Formula of scnsilla (Figs 
]A, B) 53/32235 Sensilla on abdominal segments V+VI 10-25 |lm long (Fig IB) Lateral 
scnsilla complex on meso and mefanotum as in Fig 1A 
Head 240 |uu long and 230 pin wide Antennal segments I. il, Ill and IV os 40, 60, 60 and 
105 pm long, respectively Antennal segment I with 13 common chaetae, three sensilla {one 
dorsal, two ventral) and two basal, 5 pm long micmchetae (one ventral and one dorsal) (Figs 
2A. B) Antennal segment 11 (Fig 2A) with one 12 pun long sensdlum antcrolaterally. one basal 
inicrochaeta and ca 50 common chaetae Antennal organ 111 consists of two thin, 11 pm long 
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sensilla, two 6 pin long, slightly thickened raicroscnsilla between them and one thin, 4 Jim long 
micros ensilla ventrally (Fig. 2C). Antennal segment IV (Figs 2C, I>) with many thin or slightly 
thickened, 1 0-18 pm long sensilla among common chactae; subapieally with 2 pm long micro- 
sensillum and one slightly curved, 7 pm long sensillum (without apical or subapical vesicle). 

Postantenna! organ almost elliptical, 27 Jim long and 6 pm wide (Fig. 2K ). Eyes absent. 
Chaetotaxy of labrum 3/554 (Fig. 3A). Maxillar outer lobe as in Fig. 3B. Mandible with well 
developed molar plate and apical dentate part, maxiila as in Fig. 4A. 

Tibiotarsi of all three pairs of legs ventra lly divided by suture into two parts (Figs 3C, D). Distal 
part of tibiotarsi with one ring of chaetae. Apical tibiotarsal chaetae acuminate. Claw slim, 55 pm 
long, without teeth; empodial appendage 26 |Lm long, without teeth (Figs 3C. D). Thoracal sterna 
without chaetae. Ventral rube with 7 distal chaetae on each side and six posterior chaetae. Retinacu¬ 
lum with 414 teeth on rami and one chacta on corpus. Furca well developed (Fig. 3F). Manubrium 
with 1+1 ventral chacta. Dens crcnulated doisally in the middle part, with 5 dorsal and 10 ventral 
chaetae (Fig. 3F) Mucro with three large dorsal and two lateral, spinelike basal teeth (Fig. 3H). 
Manubrium: dens: mucro as 115:120:33 (pm). Furcai anterior subcoxcs with 17 chaetae and poste¬ 
rior ones with one 67 m long macrochaeta and 3 common chaetae. Female genital plate with two 
microeliaeta on anterior as well as posterior lid. 

HoLi/irrc female Wo. 20.4.1 994/ B 1 73 and 25 pamlypcs in author‘s collection, Institute of Soil Biology, Academy of Scie¬ 
nces of the Czech Republic. 

Locus Typicus. Czech Republic, Bohemia occidentalis, Sokolov, on water surface in a hydrologi¬ 
cal drill 8 2 m below the soil surface, 20.4.1994. 26 specimens, leg. M. Fiala. 

Ecological notes. The new species probably lives in interstitial spaces deep in the soil and was 
sucked up with ground water into the soil drill and than transported to the surface. The drill was 
used for pumping ground water polluted by oil (the mixture was brought to the soil s urface for 
cleaning). 

Derivatio nominis. The species name is derived from the two-part division of the tibiotarsi. 

Mesaphorura jevanica sp. n. (Figs. 4B, 5) 

Mesaphorurv sp. n : Rusck. li>96- 

Diacnosis. Body 580 pm long. White. Lateral sensillum s on meso and metanotum slim; sensil¬ 
lum p. on abdominal tergitc V slightly thickened, spindleshaped. Macrochaetae mostly not very 
long, 1.7 -3.7 times longer than microchaetae. Meso and metanotum with a 2 macrochaeta. Ab¬ 
dominal tergitc IV with p, macrochaeta and p. microchaeta; chacta m s absent. Abdominal tergite 
V with 3-3 microchaetae between a« macrochaetae. Formula of pscudocelli: 11/011/10011. Pseu- 
doceili on meso and metanotum behind p 4 chaetae. Antennal segment IV with thickened sesilla 
a e. .Antennal organ III of typical Mesaphorura Bag, 1915 shape. Postantennal organ narrow, 
with 32 simple vesicles in two parallel row s. Anal spines shorter than claw. Anal lobes with 
complete sc: of chactae. V present Only females known. 

Description (all measurements from holotype). Body elongated (Figs 5A, B), 580 pm long and 
110 m wide. White. Granulation of whole body fine and uniform, only on abdominal tergite VI 
slightly coarser and sparser. Chactae or. nota and abdominal tergites I—IV slightly differentiated 
into macro and microchaetae, macrochaetae 1.7-2.5 times longer than ruiurochactae; macro¬ 
chaetae on ab dominal tergites V-VI well differentiated, 2.5-3.7 times longer than microchac- 
tae (Fig. 5B). Dorsal chaetotaxy as in Tab. 1. 


208 




Fig. I. Bathyterra bipartite gcr n. cl sp.n. (holotypc). A dorsal chactotaxy of head, meso- and mclanotum. Scale: A, B 100 
|inL 
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I’ab. 1. I>on»al chaciotaxy formula in Mesaphorura jevanica sp n. 'm* present; * ni* (micrcchacta) present and m> 
absent. ' p, is inacrochata and p? microchaeia. 4 p, is sligbUy thickened sensilla (s=8 pro. p;=16 uri) (Fig 5B) 
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I .atcral sensUlas on meso and metanoium not thickened, ] 6 pm long. Sensory 1 rods (on meso 
and metanotum 2 .um long, in small pit. Macrochaeta a, on metanotum 10 pm long, microcha 
eta a, 7 pm long- Lengths of some chactae on abdomen; tergite TV a, 7 pm, a : 1S pm, p, 13 pm, 
p : 7 pin. pj 15 pm, p 5 15 pm, tergite V a, 7 pm, a 2 9 pm, a 2 7 pm, a, 16 pm, sensilla p s 16 uni 
Chacrotaxy of anal lobes complete, chacta l’ ? and W present. 

Pseudocclli circular, 8 pm in diameter, with slarlikc center (Figs 5A, B). Pseudocellar formu¬ 
la (Figs 5A, B): 11/011/10011. Those on meso and metanotum behind chaeta p4. 

Antennae shorter than head, as 68 pm: 85 pm (Fig. 5 A). Lengths of antennal segments 1, II, 
III. IV 13,15. 20,20 m. Antennal segment IV (Fig. 4B) with five sensilla a c, wo sensory rods 
f and g, and globular apical papilla. Antennal organ 111 (Fig. 4B) consists of two small sensory- 
rods conceded behind integumental fold and two thick sensory clubs bent toward each other. 
Thick, short sensory club present on the ventral side of antenna! segment Til (Fig. 4B). 

Postantennal organ, 15 pm long and 4 pin wide, with 32 simple vesicles in two parallel rows. 



Fig. 4 Balhylerra btparttia gen. n. ct sp. n. (holotypc). A head of maxilla. Mesaphorura feumtea sp. n. (ho'.otypc). B dorsal 
chactolaxy ofantcnnal scgmcnls III IV. Scales: A 25 pm. B 10 pm. 
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Fig. 5. Mesaphoma jevanica sp. r,. (hole type). A dorsal chactotaxy of head and nota, B dorsal chaccolaxy of abdomen. Scale: 
A. B 50 pm. 
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Legs short, without knobbed tibiotarsal hairs. Claw without teeth, I I urn long, I-mpodial 
appendage 2 pm long, without inner lamella. 

Abdominal tergite IV divided by transverse groove into anterior and posterior parts (Fig. SB) 
Abdominal tergite VI with two anal spines on low papillae (Fig. 5BJ. Length of anal spines 
(without papillae) 8 pm. Two crescentic ridges on anterior margin of abdominal tergite VI 
present (Fig. 5B). 

Ventral tube with 6-6 chaetae. Venter without trace of furca. Only femal es known. 
Affinities. Mesaphorara jevanica sp. n. is near to M. macrochaeta Rusek, 1976 and to M yosii 
(Rusek, 1967). Ail have 3+3 median microchaetae in the anterior row between u, inaerochactae 
on abdominal tergite V and complete set of chaetae (P? present) on anal lobes. The chaeta m. is 
present oil abdominal tergite IV in M. macrochaeta and absent in At. yosii and A 1. jevanica sp. 
n In M. macrochaeta and the new species p, is macrochaeta and p 2 mtcrochaeta on abdominal 
turgit e IV, m contrast to Af. yosii (p, microchaela and p ; macrochaeta). The very long macro* 
chaetae are conspicuous in M. macrochaeta. whereas they are less differentiated in M. yosii and 
M. jevanica sp. n. 

Hoiotyh finale No 25 10 1994.JJ.t31 and 8 paratypes in author's collection. Institute of Soil Biology, Acjdcny of Sci¬ 
ences of the C?och Republic 

bid's typicus. Czech Republic, Bohemia centralis, Jevany (about 35 kin east of Praha), VodSradske 
BuCinv Natural Reserve, Lesni Potok Catchment. U Kazatelny, 445 m ASL, in soil samples from 
the forest community Luzuleto-Fagetum cladonietosum (type with Dicranum scoparium). Soil 
type: shallow ranker soil without litter layer, 25.10.1994. 9 specimens, leg. J. Rusek. 

Further lOCALmES. As in Locus typicus, but on the hill „Nad Farmou", 445 m ASL, in soil 
samples from the forest community Luz.uleto Fagetum-cladonietosum (type with Dicranum sco¬ 
parium), soil type: shallow ranker without litter layer, 3.5.1973, 12 specimens; as in Locus 
typicus. but on the east slope of the hill „Nad Farmou“, 425 m ASL, in soil samples from the 
forest community Luzuieto-Fagetum typicum , soil type: cambisol with 5-10 cm deep litter layer, 
3.5. i 971, 7 specimens; as in Locus typicus, but on plateau below Hramcnr OlSina in the Lesni 
Potok Catchment, 480 m ASL, in soil samples from the forest community Carpineto-Fagetum, 
soil type: cambiso) with 2-3 cm deep litter layer, 17.5.1995, 30 specimens, for all localities J 
Rusek leg. 

F-coi.ocicai votes. This new species is common in different beech forest communities in the 
VodSradske Buciny Natural Reserve. 

Di RiVATto nominis. The species name is derived from the village Jevany (Locus typicus). where 
the II International Colloquium on Apterygota, 1973, took place. 
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Attract. Dmnatohomoem kq\ali sp. r. and PseudcoS&nsbuukah t?p n fromIr.dia aredescnbal and distinguished 
fidriMinilai spccws DcrmaiakomoeuisilvuUcta (HI ismkovsky, I9?2)niHi Colemraibesuehcfi (Hhsnikovsky, 1972) 
iue recorded Irom India for ihe iiisl lime Some luunislic (kiln aboul SB Asian LeiodtniiC are added. All Indian species 
of the tribes Lcoidim and J’seixlolicdini ore listed. 

Taxonomy, net* species, faunlstks.Leiodinae. India. SI Asia 

INTRODUCTION 

The species of The Tribes Letodini and Pscudohodini have been studied mainly by Daffner (1982, 
1983a, 1983b. 1985, 1986. 1988a, 1988b, 1990,1991) who described 37 species from India. All 
species known from the region with data about distribution and references are listed in the 
Appendix. Through the kindness of David Boukal and Zbyn6k Kejval I get a possibility to study 
a rich material contents 16 species in more than 200 specimens of the tribes Lciodini and Pscu- 
doliodim from Southern India Two of them arc new to science - Dermatohomoeus kcjvali sp n. 
and Pseudcoteni.s ixtukah sp. n. and they urc are described below. Another Iwo species - Derma- 
tohomoeus silvaticus ar.d Colenisia besucheti are recorded from Ir.dia for the first Time. Most of 
the species collected by D. Boukal and 7. Kejval were known only as the types till now. Another 
species 1 have received for the studies from Svatopluk Bily. Miroslav Snizek and from unknown 
collecior. Ibis material contains Pseudcnienis sirignsa and Colenitia luteicornit new to Thai¬ 
land. 


MATERIAL AND METHODS 

The most ol (itiiCcnal have been collected by I) Boakal and Z Kejval and il is coming from l!ic local {lies hslcd below Tin.- 
rnaccnaJ was obtained by sifting. There are used iheabbreviaiicn* of the localities indicated in the tbllcwmg li*i 

1 S[outhcm| India, Kerala, Cardamom Hills. 3i)km W Kuretly. Pcnnaadc. 900 m [above sea level], 25 xu 1993.09* 34' N 
76° 59’ F, Bcuk.il D. A Kejval Z. Igl Abbreviation. S India, Pcimaadc 

2 S|> ,u *bcm] India. 1 Nadu.Nigiri Hills. 15km SF Kolagin.Kunchappanai.900mfiibovcficalevel], I" 2R xi 1993, I T 
22’ N 7(> L 56' E, Boukal I> & Kejval Z lgt, Abbreviation S Indie, Kundiappimoi 

3 S|ouihcm| India, Kerala. Cardamom Hills. ISkinSW Munr.ar, Kallur Valley. lOUOm [above sen levelJ. 6 18 xn 1993. 
10°fir N 76 s 58’ F., Houkal D. Ac Kcival Z. Igl Abbrcvialion S India, Kallar Valley 

•I S[million. 1 India, Kerala,CardamomHills, 10 Km SWKumily,Vallakadavu,24xii.1993.1000 m [above >ealcvel|, 09° 
31' N 77'07’ li. Boukal I>. & Kejval 7. Igl Abbreviation S India, Vallafcadavu 

5 S|oulhcm] [ndia,'l Nudu, NilgiriHi:i>.Kok!giricnv.,S« CMhorine halls. I5 .xi.I 99J, I l ft 23‘ N 76°S2' F. Boukal D & 
Kejval Z Igl Abbreviauon S India. St. Catherine Kails 

6 S|cwhcrr; India. Kerala, Cardamon Hills. 30(1 m labovc sea level|. 50 km NW Pathanamlbilia near I'aroboiyar rwer, 
27 79 *n 1993. (19° 25’ N 77 a 05’ E, Boukal O & Kejval 7. Igl Ahhrevianon S India. Paihanamihilta. 

hjTtherurc used the tbllmvmgabbrcviaiions- Collection ofZ. Sveu(Prnha) - C7-S,coll. D BcmVal(flesWBud^iovice)- 
CDI5 
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RESULTS 


Leiodini 

There are 20 species of the tribus Leiodini known from India. One of them was examined. 
Zeadolopus piceatus (Hlisnikovsky, 1972) 

C>r/urw pKeoia Hlisnikovsky. 1972 146,148 

Matkuai examined. I sp«.,S India. Kallar Valley. Deposited in CZS. 

DiSTHiHtmoN. Sri Lanka, India. 

Pseudoliodini 

There are 36 species of the tribus known from India. Altogether 17 species of them including the 
two new to science were examined. 

Dermatohomoeus kejvali sp. n. 

Type material Holoiype, male, S|ouihcmJ India, T Nadu, Nilgin Hills, l5kmSEKotag:ri, Kunchappanai, 900 m [above 
sea level], 17.-28 xii 1993, 1l°22' N 76° 56’ K, Boukal D. & Kcjval Z. Igt. Deposited in CZS. 

Length of body 1.6 mm. head 0.2 mm, pronotum 0.4 mm, elytra 1.0 mm. antenna 0.5 mm, width 
of head 0.4 mm, pronotum 0.9 mm, elytra 0.9 mm. 

Chestnut colored, antennae, legs and mouth a little lighter. Dorsum rarely lightly haired. 
Head. Smooth except hind transversely strigosc part reaching to posterior margin of eyes. Dis¬ 
tinctly punctured. Punctures well developed, separated by 2-3 times their diameter. Eyes large, 
prominent. 9th antennal segment longer than wide. 

Pronotum. Smooth, slightly punctured. Punctures about 4 times smaller than those on head, 
separated by 4-7 times their diameter. Hind angles pull out posteriorly in dorsal view and rounded, 
rectangular in lateral view'. 

Elytp.a. Distinctly transversely strigose. Punctures distributed in strigosites evidently arranged 
in rows. Rows separated by 3 times of punctures diameter. Sutural stria reached to the 1st third 
of elytral length. 

Metasternum. Membraneous w'ings fully developed. 

Genitalia. Aedeagus as in Fig. 3. Female unknown. 

Bionomics. Not known. 

Derivatio nominis Dedicated to the collector of the species Zbynek Kcjval. 

DiiTERENriAl wacnosis. Dermatohomoeus kejvali sp. n. is similar to /). wachteli Daffner, i986 
by the pattern of microsculptuTc of dorsum. It differs by rounded sides of aedeagus before the tin 
and by the shape of endophallus (see Fig. 3 and Daffner 1986). 

Dermatohomoeus ru/us Daffner, 1988 
Dennatohomoeia ryju* Del fix; r. 1988: 805. 

Material tx ami irn I spec..S. India.Pcrmaade; 24spec..S. India,Kunchappanai;2S spec.,S India, Kallar Vailcy Depos¬ 
ited in CZS unC CUB. 
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No found has been published till now except the type material. Specimens examined were col¬ 
lected in one of the type localities. 

Distribution. India. 


Dermatohomoeus brunneus Daffner, 1988 
Dermatohomotus brunneus Dattner, 1988: 802 

MAffBui.rxAMiMKP. 16 spec. S India. Kunchappanai Deposited m CZS and CDB. 

No found has been published till now since the original description. 
Distribution. India. 


Dermarnhomoeus portevini (Champion, 1923) 

Lioa'lensportevtnl Champion, 1923 51-52. 

Material fxamim u 2 spec.. S India. Valluludivu. 15 spec., S. incia. Kunchappacai Deposited in CZS and CDB 
Distribution. India, Nepal. Borneo, Thailand, Vietnam, Japan. 

Dermatohomaeus sitvatlcus (Hlisnikovsky, 1972) 

Aiantodiapiepus silvtiitau. Hlisnikovsky. 1972’ 136 13? 

Mattriai examined I spec., S. India, Kaliar Valley. Deposited in C/.S. 

First record for Indie. 

Distribution. Sri Lanka, India. 

Colenisia besucheti (Hlisnikovsky, 1972) 
Acanthodiaprepusbesucheti H\i<>mkovsky, 1972: 139. 

Matirialexamined. I spec .S. India. Kaliar Valley. Deposited in CZS. 

New record for India. 

Distribution. Sri Lanka, India. 

Colenisia champion! (Portevin, 1937) 

Coienu championi Portevin, 193?: 32 

Material examined 2 spec.. S India, Vallakadavu. Deposited ir CZS 

Distribution. India. 


Colenisia ivani Daffner, 1991 

Colenisia ivani Da fiber, 1991 393-395. 

Materiai examined. 3 spec., S. India. Kaliar Valley. Deposited ir,CZS. No found has been published till now since the 
original description 

Distribution. India. 
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Colenisia luteicornis (Hlisnikovsky, 1972) 

Aatr.lhodwprcpusluutcorniiUYisnitoviky, 1972: 140. 

Material eXAMMto. A spec.. Thailand hoi.. Chiang D*> env.. 24.v.-4.iv. 1995, M. Snltek Igt. Deposited in CZS 

First record for Thailand 
Distribution. Sri Lanka, India, Thailand. 

Colenisia mussardiana Daffner, 1991 

Colenisia mussardiana Dartner, 1991:403 404. 

MAitfcJALLXAMiNtuJSspcc .S. Indtu. Vallakadavu;45 spec., S. India, Permaade; 2spec.. S Tndia Kallar Valley Deposited 
in CZS and CUB. 

No found has been published till now except the type material. Specimens examined were col¬ 
lected in one of rhe type localities. 

Distribution. India. 

Colenisia punctatula Daffner, 1991 
Colenisia punclalula i> alThcr, 1991:401. 

M»ifbial ixAMiNT.D. 2 spec , S India, Piiihunamthitta; 20 spec.. S. India. Kallar Valley. Deposited :d CZS. 

No fund has been published till now since rhe original description. 

Distribution. India. 


Colenisia macrophtalma Daffner, 1991 
Colemsur matrophihalma Daffner, 1991: 395- 396. 

Material examined. I spec.S. India, Kallar Valley. Deposited in CZS. 

No found has been published till now except the type material. Specimens examined were col¬ 
lected in one of the type localities. 

Distribution. India. 


Colenisia semistrigata Daffner, 1991 

Colenisia semisfrigaia DalYncr. 1991 393. 

Material examined. 1 spec., S. India, Kallar Valley. Deposited in CZS. 

No found has been published till now except the type material. Specimens examined were col¬ 
lected in one of the type localities. 

Distribution. India. 


Pseudcolenis boukali sp. n. 

Type material. Hoiolypc. niatc.S. India. Kerala. Cardamom Hills, 15 km SW Munnar, Kallar Valley, 6.-18xii. 1993.10° 
02 r N 76° 58' E, Boukal D. & Kejval Z Jgl. Deposited in CZS. Length of body 2.1 mm, head 0.3 mm. pronotum 0.5 mm. 
elytra 1.3 mm l anienr.a0.6mm 1 widlhofhcad0.6mm.pronorum 1.2 mm. elytra 1.3 mm. 
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Yellowish-red, elytra toward apex and lateral sides darker. Isr to 4rh antennal segments yellow¬ 
ish. 5th one infuscate, 6th to 10th black, 1 llh one brown with lighter apex. 

Hcad. Slightly, transversely strigosc, finely, sparsely punctate, punctures separated by 4 5 times 
their diameter. Closely anteriorly before hind margin of eyes 4 large punctures arranged in 
transverse row. Eyes large, very convex. Antennae as in Fig. 2. 

Pronotum. Strigosed as on head. Punctures much smaller as those on head, spaced by 5-10 
times their diameter. Punctuation scarcely visible. Rarely some larger punctures distributed. 
Hind angles widely rounded in dorsal view, rounded and slightly obtuse in lateral view. Basis 
finely emarginated before hmd angles laterally seen. 

Elytra. Very densely strigose, some minutiosc, nearly invisible punctures bearing short fine 
Setae rarely irregularly distributed in stngosrtes. Sutura raised, sutural srriae reaching over 3 
fifth of elytral length. 

Metasternum. Membraneous wings fully developed. Legs. 1st to 3rd protarsai segments dilated. 
I sr segment nearly as long as the rest of tarsus. 

Genitalia. Aedeagus as in Fig. 1. Female unknown. 



higi 1 3 1.2. P.icu<kaieni3 boukuli sp. n . 1 aedengus doraally. 2 - antenna - 3: Dermatahnmoeu. \ kejvali sp. ti., 

aedeagus doreully Scale " 0 I mm 
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Dejuvaho nominis. Dedicated to David Boukal, collector of the species Differential diagnosis 
Pseudcolenis boukal: sp a is similar to P ros train Champion, 1923 by the shape of body and 
by the microsculprurc of dorsum. It differs by the 5th and following dark antennal segments P 
raslrata has dark antennae from the 6th segment. The shape of aedeagus is quite different m the 
both species (see fig 1 and in Dafther 1988b) 

Pseudcolenis haemisphaerica (Champion, 1924) 

Pseudocoltms haemisphaencu Champion, 1924 162 

Material examined 3 spec , S India. Kunchappanai Deposited in C’ZS 

Distribution India, Sn Lanka 

Pseudcolenis loebli Daffner, 1988 
Pieudcotenis ttH’hli DaffnCT, 1988b 367-1 AH 

Mahkia* ixAKjiNEo 3 spec . S India. Vaitiar. 3 spec. S India, St Catherine falls, 25 spec . S India, Kurchapparun Deb¬ 
ited m CZS and CDF5 

Distribution India 


Pseudcolenis strigosa (Portevin. 1905) 

Li cm. net to sMgosa Portcvm. 1905 423 

Ma:irim.Biaminld 2 spec .India. HnnachPr .Manali, 2050 m 25 v 1998. 1C spec , Nfc Tliailcnd, Doi Inlhahan.2 500«n 
lahovcsea level], 25 jv 1991, S Hilylgt Deposited in CZS and coll Bily 

First record for Thailand 
Distribution Nepal, India, Thailand 


APPENDIX 

List of Leiodinae species known from India 

Tribe Leiodini 


ieiodcs Lanei lie. 1802 


L a/ncotorCbainjHon. 1923 

India. Nepal 

Daffner. 1986 81 

L bengabca Daffner, 3986 

India 

Daffner, 1986 86 

L besudieU Daffner 3986 

India 

Daffner, 1986 84 

L contracta (Pcrtcvin. 1903) 

India, Nepal 

Daffner, 1986 84 

1. ttie bit De ffi>cr. 1986 

India 

Daffner, 1986 79 

L major (Poitevi n. 1926) 

India, Pakistan 

Daffner. 1983 69 

CyrltuoMO Da finer, 1982 

C butlata Daffner, 3982 

India 

Daffner 1982 206 

C foveoto Daffner 1982 

India 

Daffner, 1982 204 

Luxyrtusa Daffner, 1982 

L mussardi Daffner, 1982 

India 

Daffner, 1982 209 

i rotunda/a (Champion, 1924) 

India 

Daffner, 1982 209 

Cyrnua Erichson, 1841 

C gracilis D afincr, 1982 

India 

Daffner, 1982 21! 

C meg/wlayana Daffner, 1985 

India 

Daffner, 1985 117 
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Zeadctopus Uiqup. 1903. 


Z hengaitcus Daffher, 1983 

India 

Daffher, 1983 606 

Z bt.’echtli Daflhcr, 1983 

India 

Daffner. 1983 607 

7. fulvus Daffner, 1981 

India 

DafTner. 1983:611. 

7. globus Daflhcr, 1981 

India 

Daffner, 1983.610 

Z minimus DalTncr, 1983 

India 

Daflhcr, 1983:609 

2 mulnpiutctcuir Daflhcr. 1983 

India 

Daflhcr, 1983:612. 

7. nunulu DafTner, 1982 

India 

Daffner. 1982:216. 

7. Inrgitlnm DafTner. 198? 

Tribe Pscuduliochni 

India 

Daflhcr. 1982:215 

D.fnauthom oeuf Hlismkovsky, 1963 

1) besuthehanu Daffner, 1988 

India 

DafTner, 1988a. 801. 

D irnnneus Daffner, 1988 

India 

Daflhcr. 1988a: 802. 

F) garous Daffner. 1988 

India 

Daflhcr, 1988a: 811. 

D. uuticus Daffher. 1988 

India 

Daflhcr, 1988a: 809. 

D kejvah sp n 

India* 


D WcJ.'ii^r l>aRricr, 19H8 

India 

Daffner, 1988a 813 

0 hwhlianus Daffher. 1988 

India 

Daffner, 1988a-812. 

D obturates Daflhcr, 1988 

India 

Daflhcr. 1988a. 794 

D /xvrewri (Champion. 1923) 

India, Nepal, Borneo, Vietnam, Japan 

Daffner, 1988a- 806. 

D rtrfus Daffher, 1988 

lnd;a 

Daffner. 1988a 804. 

D jiiW;cwj(HI:sr.ikovsky, 1972) 

Sri Lanka, India* 

Daffner, 1988a- 804. 

D itngellus Daffher. [988 

India, Nepal 

Daffner, 1988a 797. 

CotourEnchson, 1841 

C «u(ricra (Champion. 1923) 

India 

Hatch. 1929 47. 

AHocoleiusia Daflhcr, 1990. 

A stmsintua Daffher, 1992 

India. Thailand 

Daffner, 1992: 1008 

Colemsta Fauvet. 1902. 

C besuchcn (Hlnmkovsky, 1972) 

Sri Lanka, India* 

Daffner, 1991.404 

C curncomts Daffher. 1991 

India 

Daffher, 1991.400 

C chump wm (Portevm, 1937) 

India 

Daflhcr, 1991:404 

C ivaw Daffhor, 1991 

India 

Daffner, 1991 393 

C/u»itoniu(HljSAikovsky, 1972) 

Sri Lanka. India. Thailand* 

Daffner, 1991 402 

C. mucraphthalma Daflhcr, 1991 

India 

Daffner, 1991:395 

C. muuardiuna Daffnci, 1991 

India 

Daffner. 1991.403 

C polr/u DafTner. 1991 

India 

Daffner, 1991 391. 

C punciatuia Daffner. 1991 

India 

Daffner. 1991 401 

C smisrrtgataDat'inct, 1991 

India 

Daffner. 1991 393. 

Pseudivk-n rs Renter. 1884 

P vacillate Daffher, 3988 

India 

Daffner, 1988b. 175. 

P besuchm Daffher, 1988 

India 

Daffner, 1988b: 174 

P hookah Sp n 

India* 


P. Affirm?! {Portevm, 1901) 

India. China 

Angcltm & Svee, 1994:29. 

P dispvnks (Champion. 1924) 

India, Nepal 

Daflhcr, 1988b. 176. 

P //emco/fu Daffher. 1988 

India 

Daffner, 1988b 165. 

P haemupfuunca (Champion, 1924) 

India, Sn Lanka 

Daffner. 1988b 163. 

P uuJicai? ortevm, 1926) 

India 

Daffner. 1988b: 170. 

P Daffner. 1983 

India 

Daffner, 1988b: 167. 

P rust rule (Champion. 1923) 

India 

Daflhcr, 1988b: 162. 

P sutgesa (Portevin, 1905) 

India, Thailand* 

DafTner, 1988b: 163. 

P venteomr (Champion, 1924) 

India 

Daffner, 1988b: 163. 


Remark: The spcc:cs signed by ■ arc added to the region newly. 
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Ahslract Ninety cnophyid mite species causinf. Ralls on trees and shrubs were recorded in the Czech Republic 
during 1910- 1969 and fifty species during 1978 1986. Populutiondcnsity of eriophyid mite .species changes in long¬ 
term intervals. Envphyes plaia/wukus (Nalepa, 1922) on Acer pseutloplulunus. Kasu/cs hippocastani Fockcu, 
1890) on Aescuhi* hippvtas/ani, Enophyes comolveru (Nalcpa, 1892) on Euonymus europaeus, Ceudophyopsts 
nbu (Westwood, ! 869) cn Ribes grossularia, Phytoptus loem (Nalepa. 1890) on Syruiga vulgaris and Colomerus 
vt/u(Pagcnstccticr, 1859) on Vitis wni/rra belong to disappearing species Thirty seven cnophyid mite species were 
found a! twdwe local mes of the city Praha. The occurrence, frequency and plant-animal relations arc discussed 

Faunislks, gall-causing species, population density.occurrence, frequency, host plant-animal relations, Acari, 
Eriophyoidea, Palaearctic Region 


INTRODUCTION 

Eriophyid mites, forming the superfamily Eriophyoidea, are till present rather neglected group 
of organisms although results of their action, the galls, may be abundantly observed on various 
plants, shrubs and trees. Eriophyid mites are difficult to observe because their body is exceed¬ 
ingly small, often less than 0,1 mm. They have a soft, wormlike body with two body regions, the 
gnathosoma including mouthparts, and the idiosoma including the remainder part of the body. 
Eriophyid mites arc unique among the mites because they have only two pairs of forward orient¬ 
ed legs They are blind, without respiratory and circulatory systems both of which are results of 
their parasitic life inside the plant tissues. The mouthparts are adapted for sucking liquid food 
from plan* Tissues. 

All eriophyid mites arc parasites adapted to live on or in plants. Some eriophyid mites induce 
the development of new forms on various plant organs, commonly named as „galls“ (in Lattin 
„cccidium“). The galls induced by eriophyid mites are usually called acarocecidia. Eriophyid 
mites cause galls on various herbaceous plants, on shrubs and trees. Some of them are serious 
pests on agricultural plants. Many eriophyid mite species develop also on trees, sometimes in 
such numbers that they may be designated as pests of forest trees. Several eriophyid mites may 
be vectors in transmission of plant viruses. Ornamental trees and shrubs in cities and towns are 
frequently be damaged by cnophyid mites 1 rees and shrubs may be damaged mainly by the 
reducing and precocious fall off of leaves from trees injured by eriophyid mites. 

Some eriophyid mite species live as guests m galls caused by other eriophyid mites (so called 
inquilines) and some species may live free on plants moving on the surface of various trees and 
shrubs (so called vagrants). Sometimes it is not quite clear which eriophyid mite is a gall-causer 
and which species live as mquiline inside gall together with the gall-causer. 
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During 1978-1986 1 collected eriophytd galls on trees and shrubs m the territory of the Czech 
Republic and evaluated the previous data about occurrence of these mites which were gathered 
by earlier researchers. A special attention was given to the fauna of eriophyid mites of the terrj 
tory of the city Praha where 1 investigated also the development of galls of several mites on their 
host plants in the course of one vegetation season. 

Present work is the first summary elaboration dealing with species of the supertamily Erio- 
phyoidea from the territory of the Czech Republic. 

HISTORY 

The beginnings of the study of eriophyid mites in Europe arc connected with the name of the 
French natural historian R. A. F. Reaumur. In 1737 he as the first called attention to the mite 
galls, called at that time as ..erineum", in his book ..Histoire nature)Ie..“ (Reaumur 1737). 

Fi^st genera and species of eriophyid inites were described in the middle of the nineteenth 
century, viz. the genus Eriophyes by Siebold (1850), and the genus Phyloptus by Dujardm (1851) 
Pagenstccher (1859), Frauenfeld (1865) and Donnadieu (1875) described several new eriophyid 
species from various part of Europe. Canestrini (1890. 1891), Canestrini and Massalongo (1893) 
and Massalongo (1891) gave descriptions of several new eriophyid species from the territory of 
Italy. 

The Austrian entomologist A. Nalepa may be designated as the founder and pioneer of the 
studies of eriophyid mites ir. Europe. He occupied with eriophyid mites from various points of 
view and studied their morphology, anatomy, systematics and also biology. He elaborated meth¬ 
ods for collecting galls, methods of preservation of galls in collections and also methods of 
mounting of eriophyid mites into permanent microscope slides. 

In the period 1886-1930 Nalepa published more than 30 papers with descriptions of eriophy¬ 
id mites. At the beginning of his carreer he studied the anatomy (Nalepa 1887) and life cycles of 
several eriophyid species (Nalepa 1894). Descriptions of 101 eriophyid species are included in 
his fundamental work (Nalepa 1911). 

Nalepa (1911) in his comprehensive book expressed his four postulates which referred to the 
descriptions of new eriophyid species and subspecies in relation to their host plant, as follows: 

1. Galls, which are simiiar in the structure and occur on not-relatcd host plant species, are 
caused by various species of eriophyid mites. 

2. Galls, which are similar in the structure and occur on closely related host plant species and 
genera, may be caused by the same eriophyes species or at least by the subspecies of such erio¬ 
phyid inite species. 

3. Galls, which are different in the structure and occur on the same host plant species, are caused 
by various species of eriophyid mites. 

4. Galls, which arc different in the structure and occur on not-rclated host plant species and 
genera, arc caused by various species of eriophyid mites. 

The consistent application of the second item of Nalcpa’s postulate produced considerable 
disorder and subsequently production of large number of subspecif.c names of eriophyid mites 
(trinomial names). This approach to nomenclature of eriophyid miles has been later revalued 
and the binomial names has been started to use. The majority of subspecific eriophyid names 
was transferred in the category of specific names. 

Nalepa (1929) summarized his knowledge about eriophyid mites in his comprehensive paper 

Very important for subsequent development and progress in many-sided studies of eriophyid 
miles as a part of cecidological studies was the foundation of the journal ..Marcellia" at the 
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beginning of the 20th century The Italian entomologist A Trotter founded this journal in 1902 
in honour of the Italian scientist Marcello Malpighi (1628-1694) and devoted it to the cccidol- 
ogtcal problems It was published m Italy, 1958-1972 at Strasbourg (France) and 1974-1977 at 
Oxford (England) In 1980 tins journal was combined with the journal .,Cectdologia Irnhca" to 
form the journal ..Cecidologia Internationale" which is published tn Allahabad (India) till present 
the second very important moment, stimulating cccidological studies in all European coun¬ 
tries and also in North Africa, was the edition of Iwo-voluinc comprehensive hook of Houard 
(1908 -1909) with keys for determination of galls caused by cccidogcnous animals (called ceci 
dozoa) known at that time from Europe and Mediterranean area 
In Germany H Ross who worked as a conservator at the Botanical Museum in Munich 
(Munchen) published in 1911 a comprehensive book dealing with galls of middle and northern 
Europe lie summarized the up-to-date knowledge about galls and their causers and gave keys 
for determination of galls according to their host plants (Ross 1911. Ross and Hcdickc 1927) 
Later Buhr (1964 1965) published two-volume book including die identification keys which arc 
arranged according to host plant genera This book assist to identify the cnophyid mite galls and 
to distinguish cnophyid injury from similar symptoms caused by other organisms 

Schlechter.dal (1916) published the comprehensive work dealing with galls of cnophyid mites 
occurring on herbaceous plants, shrubs and trees in central Europe 

Postner (1968, 1976) contributed to the systematics and biology of enophyid mites develop¬ 
ing on Abies alba in Europe and described one new species, Trisetacus abielis 

Several entomologists contributed to the development of knowledge about enophyid mites in 
Europe Vitzhum (1929, 1940) summarized scattered informations about enophyid mites and 
elaborated keys for identification of mites and their classification (system) Liro (1940) de¬ 
scribed several new enophyid mite species from the terntory of Finland Roivainen (1953) pub¬ 
lished a review of subfamilies of European enophyid mites Farkas (1965) evaluated the erio- 
phyis mites as a family Enophyidae including seven subfamilies and gave the keys for identifi¬ 
cation of genera and species of enophyid mites 

In France Meyer and Maresquellc (1983) in their fundamental work „Anatomie des Galles" 
included a review of past and recent findings and also of new theories in cecidology They gave 
besides others a detailed descriptions of structures of galls caused by 45 enophyid mite species 
Since 1970 Westphal studied the ultrastructure, cytology and histochemistry of several enophy¬ 
id mites which form galls on U/mus, Tiha and Primuspadus She published her mam results in 
a comprehensive paper (Westphal 1977a) 

In Italy the acarologist Nuzzaci (1976a, b) investigated internal structures, viz musculature, 
digcslic and sexual organs) of several cnophyid mites using the electron transmuting and ras- 
trmg microscope technique He studied also the problems of agricultural acarology, mainly 
enophyid mires which are senous pests of olive trees in Italy (Nuzzaci & Parenzan 1983) 

In Poland several researchers studied complex of insects and mites associated with agricul¬ 
tural crops (Boczek 1970, Boczek & Chyczewskt 1975, Lipa et ai 1977) Boczek (1966) pub¬ 
lished a key for dclerminalion of genera of Enophyoidea and since that time till present ho 
described many new species of cnophyid mites from Poland and from other European countries 
(Boczek et I’etanovic 1994) Boczek (1970) published a review of cnophyid mites which oc¬ 
curred on trees in orchards in Poland, studied the biology and life cycles of Eriophycs pir: 
developing on pear (Boczek & Szewczyk 1970), on grasses (Boczek & Chyczewskt 1975) The 
occurrence of enophvid mites in apple and plum orchards in Poland was investigated by Ko- 
zlowski (1979) 
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In Russia She vtschenko (1957, 1974) contributed to the development of eriophyid studies by 
descriptions of several new species from the Asian part of his country and also to the taxonomy 
of the group. !n Armenia Bagdasarian (1976) studied eriophyid mites which damage fruits of 
subtropical plants. 

In Denmark Thomsen (1975, 1976) studied development and histology of galls or. the leaves 
of Titia ptaryphyllos caused by Eriophyes tiliac tiliae and also its morphology and life cycle. 

In India M. S. Mani, professor of zoology and entomology of the School of Entomology, St. 
John's College, Agra, may be designated as a founder of cecidological studies in Asian subcon¬ 
tinent. Uc gave in his paper (Mani 1959) a comprehensive account of the plant galls, produced 
by insects, mites, nematodes, fungi and bacteria, so far known from India. Later Mani (1964) /n 
his book ..Ecology of plant galls" summarized and generalized the knowledge about this topic 
together with review of literature. Mani (1973) published a compendium about galls in India 
and gave the keys for identification of galls on Indian plants. 

Mani initiated the study of eeeidological problems in India and founded the Indian cecidolog- 
icoI school. In 1966 scientific activities of Indian researchers led to die establishment of scientif¬ 
ic journal ..Cecidologia Ir.dica" which importantly contributed to the development of cecidolog 
icaJ studies in India. 

In North America a group of acarologists contributed to the knowledge of eriophyid mites 
mainly by descriptions of new taxa from this area and also by studies dealing with eriophyid 
biology and importance as pests of agricultural plants (Keifer 1964, Jcppson et al. 1975, Keifer 
et al. 1982). They turned attention to the problem of classification of eriophyid mites. Baker and 
Wharron (1952), giving diagnoses of 45 genera of eriophyid miles, separated the family Hrio- 
phyidac into four subfamilies, viz. Phvtoptinae, Sierraphytoptinae. Enophyinae and Phylloco- 
ptmae. Later Keifer et al. (1982) evaluated eriophyid rnites as the superfamr'y Eriophyoidea in 
which they included three independent families, viz. Enophyidae, Phytoptidae and Rhyncaphy- 
toptidae, and summarized the knowledge about eriophyid mites causing galls and other abnor¬ 
mities in North-Aincrica. 

Ridland and Halloran (1979, 1980a, b, c, 1981) studied the biology and harmfulness of Eri- 
ophyes rnedicaginis, a serious pest of lucerne (alfalfa) and clover in North America. Smith 
(1984) revized the eriophyid mites developing on coniferous trees in North America. 

Davis et ai. (1982) published a review of eriophyid mites of the wor!d, both phytophagous 
causing galls on host plants and also free living eriophyids. This catalogue includes 1859 spe¬ 
cies of eriophyid mites assigned to 156 genera. 

The present stage of knowledge dealing with eriophyid miles is brought together in hooks of 
Ananthaknshr.an (l^ 84 ) ar.d of Shorthousc & Rohfritsch (1992). 

In the Czech Republic three entomologists and phytopathologists contributed substantially to 
the knowledge about occurrence of galls caused by eriophyid mites on various host plant in the 
territory of (lie Czech Republic within frame-works of their zooccetdological investigations. 

Bayer published during the period 1910 -1946 seven papers about occurrence of galls caused 
by various animals (so called zoocecidia), including also eriophyid mites, in the territory of 
Bohemia und Moravia (two historical parts of the Czech Republic). 

Baudys published fourty five contributions dealing with occurrence of galls caused by various 
animals in the territory of Bohemia, Moravia and Silesia, during period 1912-1969 ItaudyS 
(1954a) in his most important paper about occurrence of galls in the northest part of Moravia 
and Silesia brought 93 gall causing eriophyid mite species which cause galls on 71 host plan: 
trees species. 
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f emik (1925 1942) contributed in hts 16 papers to the knowledge of gall causing enophyid 
mites which he investigated in the surroundings of the town Olomouc m the northern part of 
Moravia 

The Czech cytologist B N£mec(l9l6,1917a, b, 1921, 1924) published the pioneer studies of 
microscopical structure of several enophyid galls Also the Czech botanist Klika (1923) contnb- 
uted to ihe development of cecidology by his histological studies of galls of several enophyid 
mites 

The Czech forest zoologist PfefFer (1954) brough in his book ..Forest Zoology" a review of 
enophyid mite species which caused galls on coniferous and deciduous forest trees 

Blattny el al (19561 gave descriptions of symptoms and injuries caused by nine enophyid 
mite species or various fruit trees and shrubs 

The Polish entomologist J Boczek was invited to write a chapter dealing with enophytd mites 
lor the 4th volume of the book senes „Key to the Fauna of the Czechoslovakia" (Klic z.vireny 
<^SSR, 1971) He anticipated in his contribution that representants of 33 genera of the enophyid 
mites may occ-ur in the territory of the former Czechoslovakia (Boczek 1971) 

MATERIAL AND METHODS 

Gulls of enophyid mites or. host plants were collected at 75 localities of the Czech Republic during period of 1976 19R6 
(hg l) Localities were not dislocated regularly (evenly) over the territory of the Czech Republic because they were mainly 
(he places of my short tasTing Slavs during ihOMiuuncr iwluijys Al each localily I used Ihe method of ihe timc-collccting. i 
e I srardied fur criophyul galls on host plants during Ihe time Song about one hour At each locality all enophyid species were 
recorded min the notebook to obtain dam about their frequency and abundance 

1 he host plants with enophyid galls were usually elaborated in the following way I put each enophyid species with its 
liosl plant between two filter papers (blotting papers) to prc« and lo dry Liter I transferred each host plant with enophyid 
gull' in the W+KC bctliariuni pancr. fined lo Ihe paper and wrote the needed data, i c Iho name of lf»c enophyid species, the 
name of I (hi host plnni species, the name of the locality andIhe date of collecting 

The second peri of collected plants with enophyid galls I put into small glasses with 75% alcohol for subsequent morpho¬ 
logical studies ofenophyid miles and far histological studies of enophyid galls on their host plants 

During live period of 597ft-lW>l tarred out intensive investigations at several selected localities laying m the territory 
oJ fiic city Praha and tit surroundings (Fig ?) I collected rhere enophyid galls also by the nielhod of the time-collecting bul 
with more longer interval, during two up to three hours fcnopiiyid galls were collocted mainly in larger parks in the centre of 
thecily and m the parks laying in Ihe periphery ar.d surroundings of Praha Enophyid galls gathered during these studies arc 
deposited in the collection of galls of M Skuhnsva, Praha 

LOCALITIES EXAMINED 

Tlic dislocation of loeitlilnisesamincd is given in llic Fig I n:wl short characterizations in (lie. following port Before the name 
ol a locality il is given a number which concspimds fo the number in (he Table 2 (above), aficr the name of a locality IS given 
its altitude and abbreviations of the higher territorial unit in which it belongs ell- eastern Bohemia, m B - middle Bohe¬ 
mia, n B - northern Bohemia, s B - southern Bohemia, w B western Bohemia, n M - noilbcm Moravia, * M 
southern Moravia 

IPcrn£lcjn.4j0m a s l.s M 2 Uoubravnik, 323 m a s l.s M 3 Yiinov near Bmn. 256 m a s I ,s M 4 Vcvorska BilySka. 
430ma s l.s M 5 Neslovjcc. 338 m a s l.s M 6 Radosucc. 284 m a s l.s M 7 Prosci. 530 m a s l.s M 8 Borova 
near PoliCka.595 ma s l,e B 9JcdlovancaTPolivka,650ma s l,c B 10 Hanuy ncarBysiry. 593ma s l.c B 11 Vtr 
near ?d‘ar nad Sazavou, 430 m a s I , s M 12 Koclifov, 502 masl.cB 13 Studcna Louika, 532 m a s I. n M 14 
Mladc6mwrUtovle,242ma s ).n M ISHoKSteiii.23.3ma s l.n M l6UshnadBc£vou.257nta s l.n M l7ZaSova. 
348 m a i l.n M IHKn&hynd. 550 m a s l.n M IVKundicc pod Ondfcjnikem. 395 m a s l.n M 20 I^skovc, 512 ni 
a » I ,n M 21 Vranfu, 453 mn » I. n M 22Hu»lcnky, 390 nn s l.n M 23Scmctin,4l0mn sl.nM 24 Hodslavicc, 
337 m a s l.n M 25Nov> Ji5tn.286rna s l.nM 261lukva!dy. 357ma sl.nM 27 Dobra near Krydck-Mistck. 332 
nr a s l.n M 28 fteka near Srmlavtcc, 485 m. a s l.n M 29 Kani near FrcnStlt pod RadhoStCm. 680m a s l.n M 30 
Tnsjak.650m a s 1 ,s M .31 KaSava. 334 ma s 1,s M 32 FryStak.271 ma s I ,s M 3.3 Ph lepy, 297 m a s I ,s M 34 
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Lulcfi, 3132 m a s.l.,5 M 35 Albrcchtice in (he Ji«rsk6 hory Mts.., 610 m a.i I., n D. 36 VoKuS near Pfibram, <107 m a s 
J., m B 37 Vyioii near Pfthrmn. 575 m a. s. I., nr R .38 TfemSIn, 827 in 3. s I. in lire Brdski vrchoviruHighfands, m ft 
39 Bfirznicc. 424 in a. s I, m B 40 Jclcn! vrchy, 545 ni a. *. in lire Suirava Mis., s 8. 41 Pisek. 370 m a. s I . s B 42 
Domar.ln. 563 m a s l..s M 43 StCpSnovnndSvraikcij. 346 mu «l.s M 44 K’jn5iM.445 m* s. M.45 Boskovicc. 
38lma.s l,s.M.46HolSicjn,462m3 s I.. s. M 47Chv»lkovice,337m*.a. L.s M 48Morkovtcc.30Qma s. l,s. M. 
40Zdounky, 2 37 m a. s. I., s M.SOChropyn*. 105 ma s. L,s. M 51 Troubky,268ma s I, *.M.52Ccchy podKosifem, 
275ms it. 1.5 M S3 Brodek ncai Pr<vM£)Ov. 260 m as.l .s.M.541 edniec, I7i™a s. 1 ,s. M 55 0slaviCta, 5l0inu.s.l. 
3 M. 56 S6dck near Tfebid, 5(0 nt a s l.s M 57 PateSice, 308 m a $ l.s M S# JCraiuilov. 467 m h. s. |„ ». M 59Lukanad 
Jihlavou, 442 m a s l.s M. 60 Bitovinky, 593 m a s l.s M.61 Kamentcc. 510m a. 3 ]..s M 62 Nova Rabynd. 370 m 
a s l.m 13.63 DobHS, 371 ma s l.,m. B.641.osiny, 4(hlma tl.ir tl.65SpmrilcrjvMIJr,.850ma. s I, mtbcKrkonritc 
Mi*.,c B 66 F:anTi£kova Vts nearSiiSicc, 525 ma s.l.w B 67 Mmitcnec, 600 m a s. I.. w.B.68Hory Marky BoJi.675 
m a. s.l . w B.69 Volharticc,622 ma s I.,*. B.70 Svalubor nearSuiice. 840 ma s. l.,w. B.7l Zainyil near Hlavhovicc. 
782 m a s I. w. B 72 Spiddk. 1202 m a s. I. in (he Surnava Mb, w H 73 KaSpcit, 758 ma s. |.. w B. 74 Tfijczcml slal*. 
900 m a s I. :n (the Sumavs Mis., w. B. 75 Vydra near Modrava, 900 m a. s l,w B 

RESULTS 

Occurrence of eriophyid mite species on trees and shrubs in the Czech Republic 
Occurrence in the 20th century 

From the beginning of the 20th century 90 eriophyid mite species were recorded on trees and 
shrubs in Ihe territory' of the Czech Republic based on data about occurrence gathered by Bayer, 
BaudvS and Cemik and on data obtained during my own investigations in J 978-1986. Bayer 
(1910-1946) recorded occurrence of 58. Cemik (1925-1942) 38 and BaudyS (1912-1969) 88 
eriophyid mite species (Table 1). 

During the period of 1978-1986 I recorded the occurrence of 50 eriophyid mite species, 
developing and causing galls on 26 host plant species, at 75 localities in the territory of the 
Czech Republic (Table 2). 



Fig. I The territory of the Czech Republic with localities (black circle*) where the investigations of the occurrence of 
cnophy:d mite species was earned out dunng 1978-1986. 
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Tab I ListofenophyidmilCspccicsrecordcdontreesar.dshrubsinthcCzcchRcpubbcdur.rgpcnod 1910-1986 Names 
of collector* U« BaudyS, By Bayer, Cc Cemik, Va Vanddkovi-SkuhravA 


Host plantspecies 

Bnophyid specie*! 

Symptom of injury 

Hi 

Collectors 

By lie 

Va 

4bits alba 

Tnselacus floneolus 

atrophied inflorescence 

* 




Acer 

Enophyes MOCrvchdus 

a*i! palls 

4 

4 


4 


Arfacns mucrorhynchus 

leaf galls 

4 

4 


4 


Aculops mens 

enneum 

4 

4 


l 


Ertophyei actncola 

leaf galls 




i 


Enophyes platanmdoiu 

enneum 

t 

4 




Erwphves pseudoplulam 

ermcurn 

4 

4 

4 

4 


Enophyes enobtus 

enneum 

4 

4 


4 


Acena crassipunctala 

erincum 

+ 



4 


triophyes vemicularu 

swollen bud 

♦ 



* 


Enophyes beteronyx 

bark galls 

*■ 





Eriophyes hater onyx 

enneum 

<■ 





Coptophylia gymnaspu 

enneum 

4 




Aescvlus hippocastanum 

I'amies hippocasiam 

emeum 

1 

4 

4 

♦ 

Ainas glatinos a 







&. A tncana 

Phyioptu j laevis 

leal galls 

*■ 

4 

4 

4 


Enophyes longirostris 

young leaf 

- 





Acaphyila innotus 

leaf galls 

4 

4 


4 


Enophyes inangulu 

leaf galls 

4 

4 

4 

4 


Acahtus brevitarsus 

enneum 

* 

4 

4 

4 

Brlula 

Cecidophve * betuiae 

leaf galls 

+ 

♦ 




Phyilocopies ho no l us 

erincum 

4 

4 




Enophyes longiselosus 

erincum 

* 

4 

T 

>. 


Acahtus ruths 

enneum 

* 

4 

4 

4 


Enophyes calycopthirus 

bud galls 

4 

4 

4 

4 

Carputus hetulus 

Enophyes mac.rotnihus 

leaf furrowing 

4 

4 

4 



Enophyes ierwllus 

enneum 

■r 

4 

4 

4 

Cory lus aveHam 

Phytacoptella aveltanae 

big bud galls 

* 

4 

4 

4 


Ceadophyopsis vcrrmformis 

dc formed young shoot 

4 


4 


Co ion easier in.'errvguna Acalitus phfaeocoptes 

bark and bud galls 

4 

4 




Phytopnupvn 

Icat pustules 

4 




Crataegus oiyacantha 

PhvHocoptes gomothorax 

rolled leal margin 

+ 

* 


4 


Eriophyes cralaegumphcans 

wrmclcd leaf 

4 





Enopnves craiaegi 

leaf galls 

+ 





Enophyes calycohius 

swollen bud 

* 



4 

buonvmus europaeus 

Ertophves convolvers 

rolled leaf margin 

+ 

4 


4 


Cecutvpkyes p&Uanatus 

enneum 

+ 



4 

Eugus sylvalica 

Acene pinions 

wnnklcd lea! 

4 


4 

4 


Aetna stenaspis 

rolled Icat margin 

t 


4 

4 


Enophyes nennsequux 

enneum 

♦ 

4 


4 


A ceil a bltutlophlhtra 

swollen buds 

+ 




h’minus excelsior 

A cuius epiphyllus 

leaf galls 

+ 


4 



Enophyes fraxintcola 

leaf galls 

4 


4 

* 


Phyilocopies fraxmi 

rolled leaf margin 




1 


Enophyes frOXinivorux 

deformed inflorescences 

4 

4 

4 

4 

fugluns regia 

Enophyes tnstnatus 

leaf galls 

* 

4 


4 


Ertaphw* tnneus 

enneum 

+ 

4 

4 

4 

Jumper*** communis 

1 ri*elocus juntpennus 

swollen needles at lop 

4 




Lartx decidua 

Tnseracus pint 

s woolen bud 

r 



♦ 

Lorucera xylosuum 

PhyUoxoptes xylostei 

rolled Icat margin 

t 

4 



Mains sylvest ns 

Phyilocopies goniothorm 

rolled leaf margin 

4 

4 




P/iylliu nptes mail 

pouch leaf galls 

*■ 

4 

4 
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Tab 1 (continued) 


Hod pi antspccics 

Snophyid species 

Symptom of injury 

BJ 

Collectors 

By Go 

Va 

Os.yya lorpvufoha 

Enophyes macroirchus 

folded lateral veins 




« 

Pifius syhtstnt 

Trustee us pou 

bark calls 

4 

4 

4 

4 

Popuhrs tremulu 

F.rwph vr > ih vempunctatiu 

swollen veins 

4 

4 

4 

4 


Amins dupar 

rolled leaf margin 

+ 

4 

4 



Acena vena 

enneum 

4 

4 

4 

t 


Phylloccptes popuh 

simple galls 

4 

4 


• 


F.nophves popuh 

bud galls 

* 

4 

4 


Prunus 

Phytoptuf yimilts 

leaf margin galls 

4 

4 


4 


Phytoptus path 

leaf gulls 

+ 

4 

4 

4 


Acahtus phlococoptes 

bod galls 

4 

4 




Enophyes padenneus 

enneum 

4 

4 

4 

4 

Pynts communis 

Phytoptus margmemlnrqutns 

rolled leaf margin 

4 





F.fiUnmerus pyn 

ntsf 

■* 

4 

4 

* 


Phytoptus pyn 

leal pustules 


1 

4 

4 

Quercus ptfrea 

Enophyti queranus 

enneum 

4 

4 



Rhamnus calharUca 

Acena annuutu 

enneum 

♦ 

4 



Ribes 

Cc cj dOphyops is ribu 

bud galls 

* 





Acena staber 

leaf swelling 

-i- 




Robtma pseudoacatia 

Vasates robwtae 

leaf deformation 

4 




Rubus 

PhvHocoples gracilis 

deformed leaves 

4 





Enophyes rubicolens 

enneum 

4 





Phyiloccptes gibbosus 

bud galls 

4 

4 



Sain 

Acuiops tetanothnx 

leaf galls 

4 

4 

- 

4 


Stenacis tnraduUus 

large bud deformation 

4 

4 


4 


Acena sahcina 

large bud deformation 

4 

4 




PhyHocoptes phvtoptoides 

large bud galls 

+ 





Vasates phvllocoptoides 

large bud galls 

4 





Acophylla saheobtus 

rolled leal margin 


4 




Photocopies magmrostris 

rolled leaf margin 

4 



4 


Acena gemmarum 

bud gall 

+ 



4 


Aculus truncal us 

leal margin galls 

4 

4 

4 


Sambucus nigra 

Fpit/unents irilobus 

rolled leaf margin 

4 

4- 

4 

4 

Sorb us sorbeut 

Enophyes sorbeus 

enneum 

4 



4 


Phytoplus sorbi 

enneum 

4 

4 

- 

4 

Synnga vulgaris 

Phytoplus loew i 

deformed buds 

4 

- 

4 


Jaxuf baccaia 

Cecidophyopsu psilaspu 

bud galls 

4 



4 

Tilta 

Phytoplus Itltae 

leaf galls 

4 

4 

4 

4 


Ac eiin cnlvt 

axil gulls 

4 

4 

4 

♦ 


PhyUu'opldla Idralnchus 

roiled leal margin 

♦ 

4 

4 

4 


Enophyes iiosoma 

enneum 

4 

+ 

1 

4 


Acena exths 

ctineum 

4 


1 

4 

Moats 

A cuius brenpunc /alu» 

pouch galls 

4 

4 

4 

4 


Amlus uhmcolu 

leaf galls 

- 

4 


4 


Enophyts jihjomus 

leaf galls 

+• 

4 

4 


Viburnum Ionian u 

bn opines viburm 

pouch galls 


4 



Vitt i vuufera 

Colomerus vitis 

enneum 


4 
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Tib 3 ThcmostBbuncIunicnopf.yiclmiiCspcciCivvbichoccjiredinlhcL'jcchKcpubliciiunagptmoc [910 1969(basedon 
number ofciiatioci] 


Enophyid nutc species 

Host plant species 

Total citaoons during 1910 1969 

Phytopittr pad t 

Prumts padus P spmosa 

45 

At "actis macroriynchus 

Acer pxeudoplatanus. Ac*' campesire 

37 

Phxtnpfu’ It hat: 

TUa platvpkyllos The cordata 

33 

Acahluv breviutrstu 

A’ mu glulmom 

31 

Atufops itianoiHrtx 

Sail * aunta andother species 

31 

Phytoptux nnttlis 

Pnotut domeslica Pmnvs spmosa 

31 

Phyloplus lucvt* 

A inns ghttmosa 

26 

PhySlocopm gunjvtkvrax 

Waite, sylofstru 

25 

Epitrmenrs trdobus 

Sam hue us nigra 

24 

Am a exiiis 

Ttlta platvphytlos Ttlta cordata 

22 

Enophye r hosoma 

Ttfiap'afyphyihs Ttlta cordata 

22 

Pfiytocopte.Ua u’trainc/io. 

Ttlta cordata Ttlta ptasyphyilos 

20 

Stenaas tnrudustus 

Satii vtinoKt spcacs 

20 

hnophye's pseudaplafuni 

Acer pscudoplutanus 

19 

Phyllocopter popuh 

Populus iremula 

19 


Based or. the comparison of data about occurrence of enophyid mile species gathered by earlier 
authors in the first half of the 20th century (shown in number of citations) with my own records 
obtained in the last quarter of the 20th century it may be concluded that the species composition 
of enophyid mites has changed Many species, which occurred abundantly at many localities in 
the past, are rare at present Occurrence of several enophyid species, which were rare in the past, 
rose expressively, some of them belong now to the commonlv occurring enophyid species (see 
Tabic 3 and 4) 


Tab 4 The most afcundani enophyid rate species niihc Czech Republic found during faunal invcstigalions 1976-1986 


Inophyidtnuc species 

Host plant species 

Number of findings 

Artuuts mutrarhynchus 

Acer pse udop latanus 

.34 

PhySeiptus lutr-ts 

Ainu* ghiiuuua 

19 

PtySopm idtae 

lilta platyphvUos Ttlta cordata 

18 

PMloc oples popuh 

Populus trenuda 

18 

Rnopkyer ftostana 

Ttlta cordata 

16 

E/tophus pseirdoplatam 

Acer pseudaplutanus 

15 

A ad ops itdtmdhnx 

Saltt caprea 

12 

Phvtoplus simths 

Primus rptnosi; Prunus domett tea 

11 

tparuneru: tnlobus 

SambuoUS mgra 

It 

Enophyes utangjdis 

Ainas ghiltnasa 

10 

A tana exdts 

Ttlta piutyphyllos, Ttlta cordata 

9 

Antlnu. hre in tarsus 

Aim/y glvtinasa 

9 

Aetna van a 

Populus I'cmub 

8 

h not? lives sorbeus 

Sorbus auevpana 

8 

Phytocoptellu tetramcHus 

71 ta cordata T plaiyphyllos 

8 
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Ft*;. 2 The occurrence of criopbyiti mice species in die territory of the Czech Republic. A Ariaens macrorhynihuson At er 
p-c~.uiopUjUir.us. B - Aetna sieraspa cn Fugus tyivoiica, C - Eriophyts macfxAnchus on Carpmus betvlus 
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Fur example, PkySoptus padi causing galls on Prunuv padus and P. spinosa, was the most 
abundant eriophyid species in the past. It has been cited in 45 contributions of Bayer, Buudys 
and Cemik. At present it belongs to rare species and it was found only at four localities. 
Arlacris macrorhynchus inducing galls on Acer pseudoplulanus and A. campesire Has at present 
the same population density as in the past and may be considered to one of the most abundant 
species in the Czech Republic. Similarly Phytopins tiliae causing galls on 77/iYi plafyphyllos and 
T. corduta seems to have the same population density at present as in the past. F.pitrimerus 
Informs changing into galls the leaflets of $ nmhucus nigra is at present more abuudant than it 
was in the past. 

At present the most abundant eriophyid mite species is Artacris macrorhynchus causing gulls 
on Acer pseudoplatanwr. Its galls were found at 34 localities. It is possible To find its galls 
practically on each maple tree Other species, Aceria stenaspis producing galls on Fagus sylva- 
nca, occurs in higher altitudinal zones and may be assigned to be a mountain species. Eriophyes 
macrotrichus causing leaf furrowing on Carpinus heiulus which Occurs mainly in warmer parts 
of the Czech Republic may be considered to be a thermophilous species (Fig. 2). 

Several eriophyid species which occurred abundantly in the past, occur scarcely a: present or 
seems to be entirely disappeared from the territory of the Czech Republic. 

The following species belong to disappearing or quite disappeared eriophyid mile species 
(the stage in 1986): 

Eriophyes platanoideus on Acer pseudoplatanus 
Vasa res hippocastani on Aesculus hippocaslani 
Eriophyes convolve ns on Euonymus europaeus 
Cecidophyopsis ribis on Rites grossuforia 
Phytoplus loewi on Syringe vuigaris 

Colomenis vitis ; this species causing galls on the leaves of Vitis vinifera has not been recorded 
since 1950 and it seems to be a disappeared species. This fact may be in connection with long- 
termed, intensive and repeated chemical control which is used since that time in vineyards. 

Populations of eriophyid mites probably similarly to the populations of other animals are 
influenced by many ecological factors and their density may change in the course of several 
years. 

Occurrence in 1978-1986 

Galls of eriophyid mites occur scattered over the whole territory of the Czech Republic, from 
lowlands up to mountains. Galls occur usually in small number and low local quantity (density), 
as a single gall or several galls on solitary leaves of one tree or shrub. On the other hand, it is 
possible to find out trees and shrubs the leaves of which are fully Covered with eriophyid galls. In 
such cases the surface of attacked leaves is restricted and, therefore, the assimilation processes 
arc reduced which may influence the health stage of such trees and shrubs and their predisposi¬ 
tion to diseases. 

Taking it all in all, 50 eriophyid mite species were ascertained at 75 localities of the Czech 
Republic during investigations in the period 1978-1986 (see Table 2). Examined localities 
were situated in various altitudes from 173 m a. s. I. a: I <dnice in southern Moravia up to 1202 
m a. s. 1. at ‘SpiWk in the Sumava Mts. in southwestern Bohemia. 

Eriophyid mile species found in the territory of the Czech Republic may be divided at least 
into three frequency groups based on their occurrence at localities in the explored area, viz 
species occurring scarcely, species of middle abundance and species occurring abundantly (com¬ 
monly). 
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Tab 5 A systematic review of criophykl mite species including their host plant species and distribution 


Enophynl mire .species 

Host plant species Dislnbuliun (number of contributions) 

Acalitus brewianus (h'oekeu. 1890) 

Alnui ghihrosa. A incuna 

3) 

- p/thecoplcs (Nalcpa, I890‘ 

rnmut spinoxa. P domes ti:a. Cotoneasler 

10 

- ruda (CancMnni, 1890) 

Bctala pubescent. oilier sp. 

13 

A< aphylia sahcobius (Nulepa, 1889) 

Siihx alba 

1 

innoius (Nalcpa, 1892) 

Abius gliitmcsa, A incuna 

4 

Aetna annuiata (Nalcpa, 1899) 

Rhumnus catharnca 

3 

biastaphihrra (Nalcpa, 1919) 

Fagus r.'faatica 

1 

- t'f’i>.ui>uncto.'a (Nalcpa, 1911) 

Acer campesue, A pseudoplaumus 

1 

c*»fiv (Nalcpa, 1891) 

Tihci plutyphylioi, i i.ordula 

n 

ycmi/uirurr. (Nalcpa, 1892) 

Sa!ix caprea 

5 

-pheans (Nalcpa. 1919) 

Fcgus syh-atica 

2 

~soJicma (Nalcpa. 1889) 

Sahx caprea and other species 

7 

-.wube.r (Nalcpa, 1895) 

Rites alputum. R nigrum, P. luhnim 

1 

/I cr. asp is (N.ilsp.i. 1891) 

bogus svivahea 

11 

- varia (Nalcpa. 1892) 

Fooulus Iremula 

12 

Aculops (teens (Nalcpa, 1X94) 

Acer camp esire 

6 

- ictarothnx (Nalcpa. 1889) 

Sahxfragilts and other sp. 

31 

Aculus brcviparu-tafwtNalcpa, 1889) 

G'Onur. various sp. 

15 

-dispar (Nalcpa. 1891) 

Popuh/s irtmula. P cibu 

12 

- tpiphyUus (Nalcpa, 1894) 

Fraxmus excelsior, b arnus 

4 

-iru/tcalus tNalcpa, 1925) 

Sa!i* purpurea 

12 

ulmicoia (Nalcpa, 1909) 

L’lmus rampcslru 

6 

Artacris macrorhynch ttt(Na 1 cpa. 1889) 

Acer pseudopiatanus. A. campesire and oilier sp 

37 

Ceadophves betulae (Nalcpa, 1891) 

Betula pubes certs 

3 

- psilonotus (Naicpa. 1899) 

Eui/nymus europaeur 

1 

Cmdopbyopsis psilaspis (Nalcpa, 1895) 

Taxus haccata 

1 

nAiy (Westwood. 1869) 

Rsbes alptnum. R nigrum 

12 

- ventujormis (Nalcpa, 1889) 

Coni us aveUatui 

3 

Colomerus v f/«(Pagcnstcchcr, 1858) 

Vihs vuufera 

10 

Coptophylbi g.’wnaspis (Nalcpa. 1894) 

Acer ps end opt a: anus. A. campesire, A. platanotdes 

5 

Epitnmems pyn (Nalcpa, 1892) 

Pyrus communts 

13 

mfobu.? (Nalcpa. 1890) 

Sambucus nnrm anc other sp 

24 

Ertophyrv atencola Carman. 1883 

Acer seech annum 

1 

- calvtobms (Nalcpa. 1891) 

Crataegus oxyacuniha 

1 

- calycopthims (Nalcpa. 1891) 

Be!uin verrucosa 

10 

-conyoivtns (Nalcpa. 1892) 

Euonymus europaeus 

II 

craiacgt (Cancstnm, 1890) 

Crataegus oxyacaiuhtt 

2 

trtuatgw*phcans Cottc. 19(0 

Crataegus atymanlha 

1 

dtversipurK talus (Nalcpa. 1890) 

Populus Ire main 

17 

- enneut {Nalcpa, 1891) 

Jugluns regia 

15 

- er/obuis Nalcpa, 1922 

Acer pseudopiatanus 

8 

fihfarmis (Nalcpa, 1891) 

Ufmux campertris 

9 

Jraxinuvlu (Nalepu, 1890) 

hrtfx.nu.> etceluor 

4 

-fraxinivorus Nalcpa, 1909 

b'retunus excelsior and other species 

14 

- *ieieri«i« (Natepa, 1891) 

Acer campesire. A. plctarusulcs 

2 

- uianguhs (Nalcpa. 1919) 

AlnUS glunnosa 

16 

haumui (Nalcpa, 1892) 

Tdta platyphyllos, T eotdata 

22 

fungi rosins N'liicpa, 1919 

Ainusglutmasa, A. imana 

1 

- longisetosus (Nalcpa. 1892) 

Btlulu pubcsccns. tf verrucosa 

7 

- macmckelus (N alcpa, 1891) 

Act' campesire. A. pseudopiatanus 

lb 

macrotrclms (Nalcpa, 1919) 

Carptnus bfuiuu 

16 


*0.>!rya carpuufoha 

1 

ttcryiscquus (Cuncstnni, 189?) 

Fug uv sylvalii a 

15 
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Tab 5 (continued) 


fcnophyid mite species Host plan! species Distribution (number of contributions) 


-pudeimaus Nalcpa, 1939 

Primus padus 

9 

platunoulrus (Nalcpa, 1922) 

Acerplaumouies. A. sacchannum 

8 

poputi (Nalcpa. 1890) 

Populut Iremulu. P nigra 

15 

- pseudapiutem Corf:. 1904 

Acer pseudoptalanus, A. sacchannum 

19 

- puerci'iu: (Cancsfnr.i. 1891) 

Quercus pubescens 

3 

-ruinations (t.ar.csfnru, 1892) 

Rubai fruticasus 

2 

-.*orheus (Nalcpa, 1926) 

Sorhus aucuparm 

5 

tcnellus (Nalcpa, 1919) 

Curpmus belulm 

8 

/nsfnarus (Natcpa. J890) 

Jugfanr regia 

IQ 

- vcrnticularu Nalcpa. 1922 

Acer oblusaium 

1 

-vi/>umi (Nalcpa. 1889) 

Viburnum lantana 

5 

Phyllocoptes fraxvu Nalcpa, 1894 

Fraunus excelsior 

1 

gibbvsus (Nalcpa, 1895) 

Ruhus caesius and o. 

17 

goniolhorox (Nalcpa, 1889) 

Crataegus vxvacaniha. Malus sylveslm 

25 

- {Nalcpa. 1891) 

Rubus caesius and other species 

7 

- honotus (Nalcpa, 1891) 

Betula pubescens and other species 

11 

-w trgniroj/ns NaJcpa, 1895 

Sahs alba and other species 

10 

- phytoploitles Na:epa, 1890 

Salu babylontca 

6 

- popult (Nalcpa, 1892) 

PopuhuS iremula, P. nigra 

19 

-sy/ostei (Cancsmni. 1892) 

Lontcera xylosteum 

6 

Physocopielta a\el!anae{ Nalcpa, 1889) 

Corylus avellana 

17 

- leiralntbus Nakp3, ;*9t 

Ttha cordata. 7. plalvphyllos 

20 

Phytopius laevts Nalcpa. 1889 

Alnus glunnosa, A. uicana 

26 

- lot*i (Nalcpa, 1890) 

Syrnga vulgaris 

14 

- marguiemtortfums (Nalcpe. 1926) 

Pyrus communis 

12 

-padi Nalcpa. 1890 
-pyn (Pagcnstecher. 1859) 

Prunus padus, P. spmosa, P domeshca 

Pyrus communis . olher species and genera 

Pyrus 

Cotoneaster 

45 

15 

2 

-stnuhs Male pa., 1889 

Prunus domesttca P. spmosa 

31 

-wW Canes trim, 1892 

Sorhus aucuparui and other species 

17 

Uhac (Pagcnsiccbor, 185 7) 

Ttha plalvphyllos . T. cordata and other species 

33 

Stenactr inradiatus (Nalcpa, 1892) 

Salts alba and other species 

20 

TriseUteusJlortc o!ur 1 roller. 1 902 

Abies alba 

1 

jumperinus iNaicpa. 1910) 

Jumpcrus communis 

1 

pirn (Nalcpa, 188?) 

Pmus sylveslm. Pmus mugo. l.artx decidua 

11 

Vacates htppocasuuu (Fockcu,! 890) 

Aescvlus hppocasianum 

12 

- pbyllocaplaiJas (Nalcpa. 1891) 

Suits purpurea 

1 

robimuc (Nalcpa. 1894) 

Robmia pstudoacacta 

4 


The firsl frequency group includes criophyid mite species occurring scarcely and found from 
one up to live localities. 28 eriophyid mite species belong in this group, that is more than 50% of 
all eriophyid species found in the Czech Republic. Galls of such eriophyid mites occur in a low 
local quantity and their occurrence is influenced mainly by the species composition of trees and 
snrubs at the examined locality. 

The second frequency group includes eriophyid mite species of the middle occurrence and 
found from six up to fourteen localities. 19 eriophyid mite species (36%) may be involved in it. 
'these eriophyid mites cause galls mainly on trees and shrubs which occur abundantly m all 
explored localities of the Czech Republic from lowlands up to mountains. 
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I*hc third frequency group includes eriophyid mire species occumng abundantly and found 
from fifteen up to thirty localities. The following six eriophyid mite species (10%) belong in 
this group: 

- Ennphyes pseudoplaiam causing galls on the leaves of Acer pseudoplatanus found at 15 
localities; 

- F.riophyes liosoma producing galls on the leaves of Tilia cordata found at 16 localities; 

- Phyllocoptes popuii causing galls on the leaves of Pupulus tremula found a: i 8 localities; 

- Phytoptus riliae inducing galls on the leaves of Tilia plafyphyl/os and T. cordata found a; 18 
localities; 

Phytoptus laevis causing galls on the leaves of Alnus glutinosa found at 19 localities; 

- ArlacrLv macrorhynchus causing galls on the leaves of Acer pseudoplatanus belongs to the 
most abundant species being found at 34 localities from lowland up to mountain. 

Host plant and animal relations 

Some plant genera and species provide better conditions for development of eriophyid mites and 
usually also for other gall-making animals than other plant genera and species which is con¬ 
nected probably with chemical processes and with chemical composition of plant tissues of such 
plant species and genera. For example, in the Czech Republic eleven eriophyid mite species arc 
bound hy their development to the genus Acer, five to the genera Ainus and Betuia and four to 
the genus Tagus. 



Fig 3. The territory of the city Praha with localities (black circle*) where the invcit-gaiions of eriophyid irate fauna were 
liortc 
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Concerning the plant-animal relations on the specific level, four eriophyid mite species are 
bound to Acer campestre, other four eriophyid species to Alnus glutinosa and other four species 
to Tiliu platyphyllos. Three eriophyid species develop on Betula pubescens, bogus sy Ivor tea, 
Eopulus tremula and Salix caprea ; two eriophyid species on Acer pseudoplatanus , Carpinus 
betulus, Juglans regia, Prunus domeslica , Sorbus aucuparia and Ulmus. Only one enophyid 
mite species to develop on one host plant species as, for example, Vasates hippocastani on 
Aescuhis hippocastani. 

Number of eriophyid species and genera 

A systematic review of 90 enophyid mite species recorded on trees and shrubs in the Czech 
Republic during investigations conducted in the 20th century, according to the taxonomical and 
nomenclaiorical interpretation in Davis ct al. (1982), is given in the Table 5. The eriophyid mite 
species belong to 18 genera Som which the most abundant genus is Eriophycs von Siebold, 
1850, including 31 species, forming galls on various trees and shrubs in the Czech Republic. In 
the last column there is given the frequency of such eriophyid mite species in the number of 
contributions (or citations) of researchers, viz. liayer, BaudyS and Cemik. We suppose that par¬ 
ticular enophyid mite species i.s present in a definitive area when it had been found and such 
finding had been recorded in a contribution of a researcher who investigated that area. 

Occurrence of eriophyid mite species on trees and shrubs 
in the territory of the city Praha 

Thirty seven eriophyid mite species causing galls on trees and shrubs of 23 host plant species 
were found at twelve localities lying at the territory of the city Praha and its adjacent areas (Fig. 
3 ami Table 6). The following three eriophyid mite species may be ranged in the group of the 
most abundant species in this area: 

- Eriophyes liosoma causing galls on the leaves of Tilia cordata which have been found at 10 
localities; 

Epitrimerus trUobus developing in galls on the leaves o (Sambucus nigra found at 9 localities; 

- A rtacris macrorhynchus inducing galls on the leaves of Acer pseudoplatanus found at 7 local¬ 
ities. 

The comparison of the occurrence of eriophyid mite species in the territory of the whole 
Czech Republic with their occurrence at the area of the city Praha shows that the degree of the 
injury caused by eriophyid mites to shrubs and trees is not identical in both areas. Conspicuous 
differences have been found in local abundance and in the frequency of galls of several eriophy¬ 
id mite species. 

Artacris macrorkynchus, the most abundant species in the territory of the Czech Republic, is 
not so abundant in rhe area of the city Praha. On the contrary, Eriophycs liosoma, which occurs 
not so frequently in the territory of the Czech Republic, belongs at present (1986) to the very 
abundant enophyid mite species in the area of the city Praha. Epitrimerus iriiobus, the middle 
abundantly occurring species in :hc territory of the Czech Republic, belongs into the group of 
the most abundant species in the territory of Praha. Galls of Eriophyes liosoma and Epitrimerus 
trilohus may be found nearly at each examined locality in the area of the city Praha. 

It seems that these two eriophyid mile species arc well adapted for survival in the unfavoura¬ 
ble and life deteriorating conditions in the city agglomeration of Praha. The rising occurrence of 
galls of Epitrimerus iriiobus which was observed in last years i.s probably connected with the 
increasing occurrence of its host plant species, Sambucus nigra, which as a member of die 
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Tah 6 Occurrence ot cncphyid mite specie* at localities in the area of the city Praha during 1978 -]9£6. Names 
of localities I VyAchrad; 2 C'lmicky lidj; 3 Stmmovka. 4 Vinof; 5 §4rka; 6 Korrofany, 7 Prtbonice. S KxcaSy les; 
9 Kicgrovy sady; 10 Hrad&iny, II Hoshvaf; 12 Petfinske sady 


KciitpUintspecirt Eriophy id mite species Localities 

I 2 3 4 5 6 7 8 9 10 II 12 


Acer cumpeslre 

A pscudupiatanux 

A sacchannum 

Aescaim kippoauianurn 
.Uni /.i glutinoxu 

Catpuuts belulus 

Corylus avellana 
Crataegus oxyac. 

Euonymui eur opueus 

Fagus sylvalica 

Fraxinus excelsior 

Juglans regia 
Popuius iremuia 
Prunus padus 

Prunus sptnosa 
Saitx caprea 

Sambucus nigra 
Serbia a ui upon a 
Taxus baccara 
Tlta conicua 
T. pialyphyUos 

blmus tarns 


Enophyes macrochetux 
Aetna irassipunctaia 
ArSacrts macrorhynchus 
Artaais macrorhynchus 
Ertnphyvx eriobia 
Enophyes vermuutans 
Enophyes acericola 
Para les hippocaslam 
Phyivplus Iiievis 
Eriophyes tnunguUs 
Acaltius brevtiarsus 
Enophyes macrotnchus 
PhylOCOpItUa awllanue 
Phyilocoptes gomoihorax 
Enophyes calycobtus 
Enophyes convolvens 
Cectdophyes pstlonolus 
Aetna slenaspts 
Aceri a pheans 
Enophyes nervisequuS 
Phyilocoptes Jraxim 
Enophyes fraxvuvorus 
Eriophyes enneus 
Aetna van a 
Phyioplus path 
Enophyes paderineus 
Phylapius similts 
A cut ops tetanothrn 
Slcuuas mradialus 
Epttnmerus mlobus 
Enophyes sorbeus 
Ceadophyop psitaspiS 
Phytoptm nhae 
Aetna exults 

Phyiix uplela telratnchus 
E nop by is Irosvmu 
Aeuliis ulmicola 


* 

+ 


+ 


-*• 

* 



4 

* 


+ 





+ + 


+ 

t 


ruderal plan* association is expanded considerable in the surroundings of the cuy I’raha. Almost 
each specimen of this shrub growing at the area of Praha is injured by galls of Epiirimcrus 
triiobus. 

Twenty three eriophyid mites species were found only once and in a very low local density. 
The occurrence of such eriophyid species is not important. 

Very rich composition of '.he eriophyid fauna- together 22 eriophyid mite spce-.es - was found 
on trees and shrubs in the Park and Botanical Garden at Pruhonice, about 10 km southern from 
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Praha. Relatively rich was eriophyid composition (13 species) in the Sarccke udoli Valley, eleven 
species were found in the KrCsky les Forest, eight species at Stromovka and at Vysehrad, seven 
species at the localities Koniofany and Hnstivar, five species ui Vinor, three species at localities 
Cimicky taj and Pctfmske sady, two species at Riegrovy sady and one species in the park near 
HradCany Castle. 

The species composition of eriophyid mites at localities in die central part of the city Praha 
with deteriorated environment (Riegrovy sady, I Iradfiany, Petfin) is more poor than the eriophy 
id composition at localities in the border part of Praha (Pruhonice, Sarka. Krcsky les) where the 
environment is more better and the species composition of host plant including trees and shrubs 
is more ncher. 

The relatively low number of eriophyid mile species at localities Vi nor, Koinosuny and Cimi¬ 
cky haj is probably caused by the relatively poor species diversity of frees and shrubs. Mainly 
oaks grow at Komorany and in the Cimicky haj whereas alder trees grow in the Vinof-forest. 

DISCUSSION 

Data about occurrence of eriophyid mites in various countries of Europe and also in the territory 
of the Czech Republic are scattered in many contributions of various researchers. Present paper 
is the first summarization of such data. It brings a review of eriophyid mites which develop on 
trees and shrubs in our country. 

During about sixty years, 1910-1969, the earlier Czech researchers, viz. Bayer, Baudys and 
Cemik, found 90 eriophyid mite species causing galls on trees and shrubs in various parts of the 
Czech Republic and reported about their occurrence in 62 contributions. During nine years, 
1978-1986, 50 eriophyid mite species were ascertained in the territory of the Czech Republic 
ar.d 37 species in the territory of the city Praha. A comparison of gathered data makes it possible 
not only to evaluate the present stage of eriophyid mite fauna but also to outline long-term 
changes in population dynamics of eriophyid mites. 

It would be very interesting to compare data about occurrence of eriophyid mites in the 
Czech Republic with such data gathered in other European countries. Unfortunately till present 
such studies have not been done. Summarizations and comparisons are very useful and are 
necessary presuppositions for subsequent zoogeographical studies. 

Only Buhr (1964-1965) in his fundamental two-volumes book about galls mentioned that 
about 350 eriophyid mite species causing galls occur in the territory of central and nonhem 
Europe. 

At present there are at disposal for such considerations only data gathered in the area of 
applied entomology and acarology. For example, Boczek (1970) mentioned six eriophyid mite 
species ccvdoping on trees and shrubs in orchards and Boczek & Chyczewski (1970) tweJwe 
eriophyid mite species on coniferous Trees in Poland. 

Hnibik (1988) in the frame-work of his systematic research of the pests developing on trees 
and shrubs of urban greenery in Slovakia, earned out in three towns, viz. in Bratislava. Nitra 
and ?.ilina, found galls of 25 eriophyid mite species. His results are in accordance with our 
findings of 37 eriophyid species found in the territory of the city Praha. 
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SUMMARY 


L. In the 20th. century *X) eriophyid mite species belonging to the superfamily Hriophvoidea 
which induce galls on trees and shrubs occurred in the territory of the Czech Republic. 

2. The population density- of eriophyid mites change in long-term intervals: some eriophyid 
species which were abundant in the past belong to disappearing species at present and several 
eriophyid .species which were rare in the past are abundant at present. 

3.50 eriophyid mite species causing galls on 26 host plant species were recorded at 75 localities 

in the territory of the Czech Republic during period 1978-1986. 

4. All eriophyid mites are divided, based on their occurrence in localities of the Czech Republic, 
into three frequency groups, viz. species occurring scarcely (28 species, 5U%), species of 
middle occurrence (19 species, 36%) and species occurring abundantly (5 species, 10%). 
Eriophyes pseudoplatani.Eriophycs Sisoma. Phyiiocopies populi , Phytoplus iaevis an d Artacris 
mucrorhynchus belong to the most abundant eriophyid iniic species in the Czech Republic. 

5. 37 eriophyid inite species causing galls on 23 host plant species were recorded at twelwe 
localities lying in the territory of the city Praha. Eriattoma 'noma, Epiir intents triiohus and 
Artacris mucrorhynchus belong to the most abundant species there, 

6 Eriophyid mite species occur at localities in the Czech Republic and also at localities in the 
territory of the city Piaha usually scattered, in relatively low local quantity and do not cause 
conspicuous injury to their host plants, 

7, In the 20th century die following eriophyid species occurred as pests in the Czech Republic: 
Eriophyes fraxtntvorus changing into galls the inflorescences of Fraximts excelsior ; Erio- 
phyes pfoianaidous galling young leaves of Acer platannides; Phytnpius pyn causing galls 
on the leaves of Pyrus communis; Si enacts triradialus producing large bud deformations, so 
called witches-broom, on various species of Saiix. 
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Abstract All available distributional data of three horseshoe bats species Rhmoiophus fernnuxuumun (Schrcbcr, 
1774), RhmeAophus h:ppasitie:fit (Bcchstcin, 1800), and Rhmolophus euryale Blasius, 1853, in Slovakia arc 
presented Altitudinal *angc and dianRes in numbers were also analysed R feiriL-yiiqumwn was recorded in 109 
localities (altitudinal range 200-500 m a s I ),R hi/iptuulcnu in 344 localities (100 MR8 m a n. I) and R. euryale 
in 30 local iiics (220 943 in a s I) Two horseshoe bat specics,/f.y« , Arir/?i«‘^i//nnfn and/f euryale. reach ir Slovakia 
northern margins of ihcu distributional ranges The population of R euryale « an ur,Kiuc example ot an isolated 
subpopulation situated lor distant o! the other range of the species. Abundance m til three species seems to be stable 
and at least in recent pen od population of R. hipposidems is characterized with a slight increase 

Rhinolophidae, distribution, changes In numbers, Slovakia 


INTRODUCTION 

The first comprehensive book on mammals in Slovakia was published in 1965 (Fenancovi- 
Masarova & Hatiak 1965). Il contains basic distributional and biological characteristics of bats 
tn Slovakia. It was written on the basis of older literature about bats in Slovakia (e. g. MoSansky 
1957, Gai.slcr 1956, Vachold 1955a, b, 1956, 1961). Since that time amount of data has consid¬ 
erably increased and several reviews have appeared (e. g. Gaisler & Hanak 1972, HoraC-ek ei al. 
1979, MoSanskv 1980, Danko & Mihok 1989, etc.) in addition to a number of regional faunal 
papers (c. g. Andhra el al. 1982, Barta 1976, 1978, Danko & BeueS 1976, Griininbergcr 1983, 
Kaftuch & Takad 1988, Ligai 1986, Obuch 1983, Uhrin 1993a, 199-1. etc.). 

The major aim of this paper is to summarize and evaluate the data about the distribution of 
bats in Slovakia. This par. focuses to the knowledge about three species of horseshoe buts, 
Khinolophus femimequinunt, R. hipposideros and R euryale. A part concerning on Myotis 
claubentoni and M. dasycneme has already been published (Uhrin et id. 1995a). 

There arc few papers published about rhinolophid species in Slovakia. Records of R fortune- 
quinum till 1956 were compiled by Sebek (1956). Horacck & Cerveny (1984) and Horacek & 
Zima (1979) published faunal analysis emphasing the cases of svnanthropv in R. ferrumequi- 
num and R euryale. Data coming from Slovakia were used in papers on ecology of lesser horse¬ 
shoe bat, R. hippostderos (e. g. Gaisler 1963). Information on the abundance of the hibernating 
population of R. euryale in Domica cave (Uhrin 1992) and also a short faun is tic report on the 
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new winter locality of the same species outside the known distribution area were published by 
Uhrin (1993a). Besides these papers there arc two contributions about the findings of unusually 
coloured individuals of R. hipposideros (Danko 1995, Horafick 1995). KryStufek (1993) used 
material also from localities in Slovakia for analyses of geographical variability in R. / errumt > 
quir.um and Zima (19X2) presented karyotypes of all three species. HelminThofauna of the fam¬ 
ily Rhinolophidae in Slovakia was surveyed by Mituch (1964). Results of Imt banding, including 
data from horseshoe bats were presented in several papers ((iatsler & Hanak 1969c, b, Handle et 
al. 1962, Paldsthy 1987). The preliminary version of our study was presented by Uhrin (1995a). 

MATERIAL AND METHODS 

The paper based on all available records from Slovakia, both published and unpublished. Dara were collected using checks 
of underground spaces of different types, checks in lofts, netting, and analyses of hone remains in owl pellets and in fissure and 
cave lhanatoccnoscs Data from some papers, which do not inform about the number of bats found (c. g Gnilich & Povolny 
1955. 1956, MoSanskf )98C,Kriitoflk 1982. DudicliA MatouSck 1985. etc), were included in the surveys of the records 
only when they represent a sole report or the locality and'or a year period different th3r. cihcT data Material is evaluated till 
the end of 1995 

For each species, concrete finding* and observations arc given Data arc prepared using the mapping grid of Slovakian 
Fauna Databank C20*J 1.2 km), names and numbers of the gccmorphologieal unit* arc used after Kroupova (1980) Re¬ 
views of the localities and findings arc arranged after geomerphological units of Slovakia ar.d there we give the number ofthc 
square of the mapping grid, altitude and rcforcncc cr abbrevation of the author (Be - Benda. Da - Danko, Fu - Fulln, Ha - 
Hanik, Ho - Horiilck. Hn - Hiivnik, Ka Kahtich, Ko KotlarCik, lx 13 and R. Lchorski, Ma - Malis, Na -Nadzamova, 
Pa - Padenovsky, Pj - Pjendak. Rci - Reiter. Sf Sykora. Ta - 7akSi, Tc - Tenter. Th Trtomka, L'b - Uhrin, Zu -Zukail 
We use following abrcvaliocs: m - male, f- female, a - adult, s gubadull, j - juvenile, si -sex undetermined, net - netted, 
capt - captured, obs.-observed,dcL-dcrceted. ind individual, c -cavc.thanar.-TbanaioccTiMC 

RESULTS AND DISCUSSION 

Rhinolophus ferrumequinum (Schreber, 1774) 

Survey of the records 

Mu rir.sk a pJ anna Mb> (021) 

I. BobiCkac.(7286},770nr 7.3 1993: Jsi(Uh), upper part 7 1.1982 1st (Ho),6 2.1994 251,27 13 1994.4 S i, 15 2 1995 
5si. lower part 27 II I9W hi. 14 2.1995 1st (Uh),2. Brewova c. (7286), 550 nv 17 7.1978 lma,2ms nd.<Hoi4£ck et 
a/. 1979, 1995), 2.J 1993. J tapid, Inu ncf., i.9.1994: fma net, S 12 !994 I si. 25.7 1995. (n;a net. 3. Diftik-TunvJ 
(7285),500m 17.2.1994 1st. 8.2 1995 2si (Uh),4. Hradovi e. (7J85J.70O 800 m. 22 9 1980* Isi (Durola el ul. 1985), 
5. HnUcho c. (7285). 520 m. 20 2.199?- l$i (Uh),6. Javornikov& vaHey c. (7286). ca 700 m; 6.4 1979: 1st (Darola et al 
m <). 7. Kostulik e. (7385). 479 m 15 2 1961 3 ind (Csislcr & llanak 1972). 6 11.1993: lsi.29 1 [995 lsi(llh),8. 
Mlchftovi c. (7385), 6C0 m. 5.2.1988 ls» (JJoraCek et aJ->, J9 >.1993 1st. 192 1993. 1st. 6 11.1993- Isi llJh era I), 9. 
MuriA, left of house (7286), 194 m: 11.6 1975, 126.1975. Ima (Har.ak fit AndCia I9R0. HnrACeV el al 1979). 10. Ma 
Osiskaebc. (7286). 530 m 14 2.1975 5si (Ifniuik ft Amlfm 19801,19 2.1993. Is:. 17.11 1993: Isa, I 2 1995:2>i (Uh). 

II. Sarkanicac. (7285). 800m 172 1994.1 si (L’h, Ob). 12. Tisovee (7385). 411 m 162 )%[ (SMlmua 1968a). loft of 
calli. church 14.7.1993: 1st.loti ofevang church" 10.8 1994: Isi(Uh). 

Sloveusky taj Mis. (022) 

13- Cerlova diera c.(7088), 700-800 m: 31.10.1994; Isi (Pa), 14. Med w 4 la c. (7088), 914 m. 7 4 1972 lobs.(Kokt 
1976). 

RcvOcka vrchovmaMts (040) 

15. Drienfcany, stream (7586), 243 m 7 7 1981" 2 obs. (Hordick et al. 1995), 16. Gemerski Poloma. !oft of church 
(7288). 334 m: 1.8.1994- l obs . 17. GoFovo, loft of church (7288), 380 nv 1.8.1994 I obs., 18. Henckovee (7288), 360 
m: loft of church. 1.8.1994:1 ofcs., loft of another church: I 8.1994 2 obs ,19. Kobeliarovo, loft of church (7288). 481 m 
1.8 1994: l obs ,20. Lipovec.foft ofevang. church (7486), 528 nv 5.6.S995: 50 obs . food of T alba 1 md , 21. Murin- 
*Ua DlhA Luka, (7286), 345 m: loft ofevang. church 36.1993 Isi, loft of cath church 21.7 1992 Isi (Uhrin & Benda 
1995, Uhrin et a! 1996), 22. Nandraf.loft of church tower (7387). 280 m 12 6 1975. 1 obs. (HorAick et al. 1979), 23. 
Nifny Skalnik loft of church (7585), 234 m: 266 IS82:2si.(Horaick&Ccrvcny 1984, Hor deck et al 1995), 24. Nov any, 
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loft of c (lurch (7487), 280 m: 22.7 .1 995. I obs.. 25. Prihn*<li>iny.lonofchmch(7487).280in:30 8.l992. 1*>,26. Spanlc 
Pole, loft ofchurch lower (7486). 370 nr5.6.1 995:2 obs .27-Spi.Aoporsk.S c.(7486).301 m:9.7 1981: Isi ote. (HorUcfc 
Mai. 1995),30 11 1994: Ui((!hnn&Bcadal99S.Uhrmcial 1996),28. V'cHciOrkndaaskic.(7586),280m: 17.9.1954 
Incapl.(Vfachold I960. Sebck 1956), 16.10 1954: ?m capL (Vfechold 1955), 7.8.1980. Imsnct.,8.8.1980 Imanci.0lonidck 
AGerven^ 1984). 14 5 1983: Ima net (HinSdtik clal. 1995). 11.9.1995: I fa. Imj net. (Uhrin A Benda 1995, Uhrin cl id 
1996).29. V«Pkf Bib(7586). 216 m loft crchurch. 8 8.1980 3siobs (HonWek d al. 1979.1995), loftolcastle: 28 6.1982: 
Isi obs (Horiick ACerveny 1984. HorOdek ctal 1995).30 V MHruikinora Jarkuc.(7486), 260 m: 12.9.1995:1 acnv 
obs (Uhrin ABenda 1995,Uhrin ci al 1996},3I. Vyine Valice.lofl ofchurch(7587). 240m: 28.6 1982 Isi obs. (Horadek 
A f erveny 1984, Horace* clal. 1995), 3 12. Zria, gallery (7386), 460 m. 13.12.1992: I Si (Uhrin & Benda 1995, Uhrin ci #1. 
1996). 

Ro£ftavtk4 krilina basin (050) 

Jl RoJAava (7389). 318 m. 1.3.1961 ima capl. (StoUmann 1968a). 

Slovcr.sky krasMts (060) 

U. Ai'dovsk4c.(74Rft).2l4n\-169 1049- lmcapt.,14 10 1954:2m capt. (Vachold 1955,Scbck 1956), 14.ll.l9S5-9m. 
5fcapt,18 3 1956 I m capl.. 28.6 1956.3m. I fcapl., 8 2.1957 2mcapl,l62 1958: 3m, If cap! (Vachold I960), 9 12 1956: 
J0inJ.S 2 1958: I ind.43 1963 I in<J, 13.2 1969 2md..3.2 1970: I ind (Oaislcr & Hanik 1972). 15.8.1970. Imand 
(Horadek eta) 1979), 22.2 1979 4 m, 20.2 1980(Ho). 14.11.1991-Ssi.20.U993 3si. IS 2 1994 2si, 162.1995:2si(Uh 
cl al). 35. Brr.otin, road to Slavcc (7388), 200-300 nv 30.3 1982 l md. dead, tower of evang. church: 24.4.1989: 2 m 
(H cmicdccral |495),36. Br/ol.mke c.(7.188), 27C n. 11 8.1974-2msn« (Ilorttck ctal 1979), 13.2 1993. 7si. 16.2.1994 
te!(UheiQl J.37- CervenJ Kampft c.(7489].caS00n»:21.7.1978- I ncl (Hoittckcfal 1979.1995).38.Certov*4iera 
c.(7588), 370m 12.8.1970 Imsnct (Hortfidcclal 1979). 17.9.1988:1 obs.. 10.6.1992 Ima ncl.(Honidekclal. 1995). 

18 12 1991 I4si, 13.2.1993 4si(Uh«al.),6 10 1993: lma,2fa, llj net. (Zucial.), 25.4.1994. If9.net (Uh), 16 2.1995. 5 m 
(O b ol al.), 17.8 1995 3mj, If], ima ncl., 19.8 1996: 3mj. 2fa (Uh ct al.),39. Domica c.(7588), 339 m: 2 2.1988- 2si(Ho 
Clal ). 13.2.1993 5m. 15 2.1994: 3m. 16.2.1995 3>i (libelal ),40. Drienovska c. (7391), 245 rn. 22.4.1955; 7m,5fcapl. 
(Vachold 1957, I960), summer 19SS- 2m, winter 1955.56- 20 md. (Vuchold 1957). 26 3 1956. 72m. 36f cupi. (Vachold 
1956), 266 1956: L4tn.I3fcupt.82.1957.1 Lm. lOfcapl. 14 2.1958 3mcapl.(Vachold I960).6.2 I9S8- 20mil. I 6 1959 
lOind. 17 2.1961 19:nd ,5 3.1963.9 ind„ 16 2 1 968:6 ind (GaisIcrA Handk 1962,1972),entrance part only: 1 3 1987 
4si (Danko A Mihdk 1989). 25.4 1987 min 3-5 obs del (Horadek ct al 1995), 3 2 1988 3st (Ho ct al), 25 2 1993: 57m 
(F 11 d al ). 16 2 1994 6 m (Pa), 5 2.1995 I2si (Fu Cl al), 41. Erna c. (7391), 500 m. 3.8 1980 lms. I ncl. (Uorddek A 
Cccv-cy 1984, HocAlck dal-19951.3 5 1990 Ur obs (HorAdek cl al 1995), 22.12 1993 3 m. 16 2.1994. 3si. 8 2 1995. 
3*1, 17.2.1995: 3s: (Uh ct al.). 16 2 1994. 1 ]n d . fowl S’ atuco (Ob). 42. Hufnvski c. (7391). 800 m: 15.1.1992 Isi. 
14 2 1993. 2si {Uh cl al ),43. llamorskA c. (74881.300 m. 23 27.4.1987 1 2siobs (Horddek cl al. 1995), 44. HruSov 
(7489), ca400 m. small cave. 9 3 1994 2si, gallery near numcl* 9 3.1994: 5st (Fu). 45. Jasov lofts of monastery (7391), 
280m 2.8 1980 5obs.l3.fi 1992: Isi mcolnny oM. cu/yufeUforfilckcial 1995), 29.8 1994 I md dead (Pa. Na), 46. 
Jn»ov*ka c. (7391), 256 in winter I954'"55- 51 f. 71m capl. summer 1955, winter 1955/56 87f. 142m (V/ochold 1957), 

19 4.1955-260uvd . 19 10 1955:74obs (Vachold 1956). 12 7 1955:9lm.Slfcnpt .9.11.1955:132m. 116fcapl..26 3.1956. 
118m. 93fcapi. 26 6.1956. UOm, 92f capl, 5 2 1957. 128m. 1301 capl. 14 2 1958. 81m, 701 capl. (Vachold I960), 
8 12 1956: 5ft tnd ,3 3.1964 77 md ,23 5 1965. 2 ml, 16 2.1968-43 ind., 14 2 1969* 203 ind ,4.2 1970.133 md. (Gafelcr 
A Han.ik 1972), I 8 1980. I obs (Horadek & derveny 1981. Horddek clal. 1995). 12.2.1984 several ind. (Danko A Mihofc 
iy59). 136 1992. • fa nd (Horadek nl a!. I995j. ?2.2.1979 83m, 9.1 1982: 80si. 21.2.1980 83si (Ho), 22.3 1986 87si 
(Fu), 193 1987 12| S ,(Ho).3 2.1988-755i(Hodal.).8 1 1992:9m(U h). 22 I 1993.78sn(Fu). 122.1993:27Isi.2S2.1994. 
21 feu 262 1994 212m, 5.4 1954- 76si. 8.10.1994. I47»i, 23 10.1994- 138m, 30 10 1994. 136si. 27.11 1994. I85si. 
14 12 5994: 208m,30 12 1994 216si. 14 1.1995: 239si,29.l. 1995' 236si, 12 2 1995 256si. 25 2 1995. 258si, 12.3.1995* 
250 m. 29 3.1995:2?7«, 9.4 1995 172m, 13 5 1995 7 If: (Tulin 1995). upper entrance. 29 8 1994-8si (Pa, Na). 47. Kedovo, 
Nadvyrw- radkou c. (7588). 450 rn 23.10.1991. Isi ([ili).4H. Krasnohorska c. (7389).-305 m 4 12 1993. fisi (Ta),49. 
Krfenohonki Diha Luka (7389). 3J5 m; loft of school J4 8 1974: 200 obs 2fu, 2fj, 2mj capl. (HorMefc cl al 1979. 
Morttek AZima 1979), 15 8 1974:200 obs : I3fa, U's. J8Jj, ifimj capl.. 5 8.1975 200obs.,4.8 1977:1 ft, lfj (HorAdckci 
a! 1979). 13 5 1983 4-5siobs (Horitek ctal. 1995), loft ofchurch tower: 29 5.1980- colony 50-80 md.: 2fa. 28.6.1981 
colony 250 md : 3fa, 3j.27.fi 1982. colony 250-fC (without jin )(Horidck A Cerveny 1984, Horadekclal. 1995). 13 5.1983 
8si..3 dead md (after Tyio fl/io?);cfmclcry, 28.6 1981 2fat nel. (Horadek cl al. I995).S0.1.Udia dier. c.(7588). 373 m: 
13 8 1970 2ms ncl. 3.8 1977; 4ma nd. (Horadek d al. 1979). 27.6.1981 lms ncl.. 10 6.1992 Ima ncl (HorMck cl al. 
1995).20.2 1980. Isj.232 1979.4m, 2.2 1988: 3si. 11.6.1992. net (Hoctal ),6.I0 1993. 7ma, 2ms,2fanct (Zuctal). 
28 II 1593: 4 sj (Uh), 162.1995 S$i(ObclaJ), 17.8.1995. Ifa, lfj, 1st, Imj net, 18.8.1995. Ifa.3ma, lfs, IQ, lmjnct. 
19.8.1995 2mj, ima. IQ ncr. flJh cl al), 51. Uudmlla c. |(7488), 249 m. 11.12 1956: 3 md. (Gai&ler A Hanik 1972), 
9.2.1957 2m capl {Vachold 1960), April 1957. 3m. fircapt (SlollmannA Dudich 1985), 52. Majknva diera e.(?489). 459 m 
JO.8.1970-1 ms net. (Horadek clal. I9?9).2.2.IS88 4»i(Hoclal.),3 I 1992 2si. 142 1993:3$i. I6.2.1994.4si, 172.1995: 
5si (Uh cl al.), 53. Marciho c. (7390), 852 m. 22 2 1952: I ind. (MoSansky 1957, 1980). 28.3 1956. 2m capl. (Vachold 
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I960). 29?.1992:2si, 14.11 1992: isi (Uh), 8 2.1995: 2si (Pa ct al). 54. MaUaJ’rH c. (74*8), 550 m: 30.8 1982. 1 obs 
(Hwtfckctal. 1995), 55. Milada (7488), 420 m: 3.2 1970:2 in cl (Caislcr & llanak 1S72). 17.91988 4 obs., 11.6 1992. 
'.ma rcL (lloraick cl al 1995). 2 2.1988 I7si (Ho cC al), 21.2 1992: 20su 13 2.1993: 54si, 152 1994 3risi (l/h c« al), 
17 2 1995:6lsi (Ob etal.), 30.5 1995 Ima net. (Uh. Be), 56. Moldaviklc. (7391), 220 m. 1 8.1980 2 n>s(Kora4ck A 
Corveny 1984. Horittk d al 1995), 10 3.1993: 2*i (Fu). 9.1 1982. ?si (Ho), 27 2 1994: 3si(Fu}. lower part 3.2.1988 Isi 
(Ho Cl af |. upper part. 27.2.1995. 2sr (Fu). 57. Sflkrk* Jabloaka (74K9J. 256 m. lol) of cath. church: 24 7 (9 78: I obi. 
21 5.1980- 2*t, loll oievang. church 24.7.1978 130 obs : I fa. I Is, Ima capl.. 24.7 1979. 80obs : Ima. I Is. 22.6.1979:50 
obs 2ma, 4ms, l7feG,6fs capt., 21.5 1980:40 obs., 29 5.1980.40obs. - 2ft, 3fs, iMtofharracs: 14 8.1986 colony 80-100 
obs. (Horiick cl al 1979. 1995, HorAdek & Cerveny 1984. HoradeV A. Zimn 1979), 58. SlaninovA c. (7391). 650 m 
26 4.1987: 2 obi (HoraCck d al. 1995). 59. Stars Oomica c. (7588), 340m iO 5.1954 hn cap*. (Vac ho Id 1955. Sebek 
1956).5.5 1954 2m. Heap!., 12 10 1954- lmcapt. 15.11 1955 Im. Ifcupu,]4 3 1956.3m. Ifeapt, 28 6.1956: lmcapt, 
7.2.1957 4m, 2f capl. 30.11.1957: 2m capt, 16.2.1958: 4m, If cap*- I toehold I960), 23.2. 1979: 2*1, 20.11980: Hi, 
9 I 1982 7si. 2.2.1988 3si (Hocl al.), 60. Zbojnicka c. (7489), 380n 26.10.1981 lied , food of 5 obfo. 19 9.1991 ) 
irW,faoil0fio/e*co (Obuch 1985c, 1994), 6.9.1982' I obs .2 5.1990 Hi (Hciacckotal l995),6I. Zvonivft jama, abyss 
(7388). 670 m: 13 5.1983 Ima net.. 5si (Hordfick d al 1995). 

VWovskcvrclkv Mis (070) 

62. KoSirkk Bdi, Pod Sirokym hf bkom gallery (7292), 585 r» : 31 I 1982 Lind., 8 1.1984 1 md . 13.1 1985 I ind. 
1.2 1986: 1 md. (Danko A Mihok 1989). 28.1 1995. lsi(D«),63.Perl«v6 vadey.Toluirri (7191), 800 m: 28.12 1993; |»i 
(Padcnovsltf 1995). 27.12.1994:1st (Pa). 64. Sarknnova dlera c. (7190). 860 01“ 26.2.1995: Is: (Da). 

Cicma Hore MU (080) 

65. V KyMku c. (7193). 298 m. 3 11.1960 12 md (PaldSthy & Olcjor 1963). 1 2 1987- 2 md (Danko A Mihok 1989). 
6 2.1904: Isi (Pact al J. 66. Maly Ruilnok valley, small cave (7192), 650m: Nov 1992: Is: (Ta), 67. Sakel-Bkla skala, 
Kr fari c. (7193), 900 in: 7.3 1987: 1 md (Danko & MihMc 1989), 68. V*>rkA l.odina, V llomenci c (7193), 42!) m 
6.12.1958, 1.5.1975 (MoSansky 1980), 69. VcHui Ru&mka c. (7192). 014 m. 6 1.1995 Isi (Pa). 



Fig. I A. Distributional patterns of Rhinolvphus Jerrumequtnum ir, Slovakia; all records shown in the Slovak fauna mapping 
grid (10.2x11 2 km). 
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Pig IB. Distributional patterns of Rhiwlophusfeminiequirtun: in Slovakia, above - summer records- nursery colonics 
(teige dots), ollwi records (small dots); below - winter records (dots) and osteologies] records (triangles) 
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VcftaFatraMls (150) 

7J. Ih.li>> Tufnu 0 (7180). 950 m 13 2 1961 I u:J , 74. HarmneekA c. (7) SO}. 826 m 1031966 2 md (CJaislcr & 
Handle 1972). 4 3 1964 Ima capl (SloHmsmn 1968a). 75. Mstarad c. (7079). 800m 25 2 1969 lma capl (Darola & 
Obucb 1980, Svaloft 197 ]», Dee 1982 1 md ,76. Plesoindc. (7079), 800 m 22 12 1972 1 md (Obuch 1983). 7 3 1974 
1 md (Darola & Obuch 1980. Obuch 1983) 

NizkcTatryMls (190) 

77. Bcnfkovac. (7083), 908 m dat 7 ihanai (Ryba? 1980) 

H jnioniRianska kotlina bum (230) 

78. Bojnlce, cellar (7277), 29C m I 9 1954 l md (Brick & Vachold 1962, Vachol 1955 : I960. Sehek 1956) 

Ssmvnckc vreny Mb (300) 

79. BaiwkA Sllavnlca. loft of church (7579), 600 m 17 9 1954 3 md (Vachold 1955, 1956, I960. Schek 1956), 8 q. 
Buknvec, gallery (7479), 510 m 16 12 198) Is;, g2. FJoriinka gallery (7578). 770 m 16 3 I9M 2 sj, II 1 1994 3*i, 
27 I 1 S>95 3si(Uhnnetal I99>),83. Hwln.S>(75?8), 3U0m July 1954 5 iod<Gais:erl956.Sebckiy56).84.Hodru!a- 
Majcr.{ 7 578),440m 11 I l989(loibuik 1989),85.Ignicgallery(7579).590m 133 1984 lsi.23 3 1984 Is*.31 3 1984 
3si, 5 2 1986 2si, 21 2 1986 2si. II 1 1989 Isi, 10 1 1994 2si, 26 I 1995 3 m, 86. Schopfer mine (7579). >20 m 
212 1995 I36si(Uhnnctal l995),87.Sklei>4Teplice,loftofch U tch{7479),360m 15 9 1954 2m(Vachold 1955,1956. 
I960. Sebek 1956) 

Knipmska plamna Mtg (350) 

XX. VlvduvMice (7780), 400 m 214 1954 3m capl (Vachold i960, Sebek 1956) 

2iarska kotlina basin (380) 

89. Cuhrad,cellar (7781), 300 m 18 7 1954 1 md (Vachold I960) 

LuCenska koilina basin (392) 

90.1.uie.cc (7684), 190 m June 1877. May 1883 (Malcscvisc 1892) 

Rmiavska kotlina basin (393) 

91. Pcskoc (7588). 210m 276 1982 Jsiobs (HortCck* Cerveny 1984, HoriCckcl ill 1995), 

BurdftMtS (420) 

92. Kovifovske kopec galleries (8178), 380 m 154 1958 2 md . 12 11 1958 I md (Gaislcr* Hanak 1972), 15 10 1955 
1 Vachold I960) 

Slanskc vrchy Mis (440) 

93. Banskc loft (7195). 350 m 2 6 1993 l obs . 94. Cabov loft (7195). 2)0 m 2 6 1993 1 obs , 18 10 1994 I obs 
(Pjeniak 1995), 95. Cervenica (7194). 456 m 19 6 1970 1 md (Pal&fthy 1987), loft May-Aug 1970 43 obs (PalaSchy 
197)), 96. Dubrn'k small gallery (7094), 650 m 31 l 1987 isi (Danko & Mihok 1989), 700 m, gallery no 4 19 2 1992 
(si. I 2 1994 Isi (Da), gallery no 7 6 12 1993 Isu I 2 1994 1st (P)>. 21 galleries Feb (994 3si, 97. LeSliny. mine 
(7094). 625m Feb 1994 I4si (Da cl al), 98. Libanka small gallery (7094). 700 m 28 2 1987 I md (Danko & Mihok 
1989), 99. Libanka. mine (7094), 625 m 25 1 1962,222 I962and73 1962 9tnd (PalaSihy&01cjar I963),10 3 1985 
2md .222 1986 3 md,Jan-Feb 1987 8 md (Dankoi Mihok 1989),6 1 -12 3 1988 9si,29 1 -12 3 1990 |4si,8 2 

I 3 1994 5si. Jan 1995 23si,oarc Apckmia 10 12 1992 1st.6 3 1993 Isi. 6 t2 199-1 lsi(Dadal). 100. MaliSimon- 
ka, mine (7094). 880 m 14 3 1987 1 md (Danko & Mihok 1989). upper part only 28 1 1993 2si (Da). 101. Slanska 
Huta. military bunker (7494), 525 m 17 7 1954 (MoSanskf 1980). 102. Zamutov (7094). 460 m. galleries 6 3 1994 
10 12 1994 Isi (Pjcrtfak 1995). 103. 2ehAa, loft(7094), 426 m May-Aue 1970 I obs (PataSlhy 1971) 

Zcmplinskc vrchy Mis (450) 

104. Kaiov, cellar (7596), !80m 3 4 1983 4f, 26 II 1983 Ilind. 7 11584 15 md , 13 3 1984 16 ind , 26 L 1985 6 
md. 4 2 1986 6 md ,17 1 1987 find, 20 2 1988 Ssi, 16 3 1989 4st. 13 2 1990 5si. 29 1 1991 5si,2 2l 992 5si, 
24 1 1993 10s*.3 2 1994 I4si, 13 9 199-1 2iorpid. Im, Ifnet (Da), 105. VelkaTffta,cellar(7596), 178 m 17 1 1984 
1 md (Danko & Mihek 1989) 

Viborlat Mis (710) 

106. Brekov, cave (7196). 250 m Jan 1988 If CTh), 107. StnUske-Krivoit'any, gallery (7197), 250 m 222 1989 If 
(Da). I Jl 1989 1 si. 24 10J990 lsi(Th) 

Omlavska vrehovina Mis (740) 

108. Detrik loft of church (6995), 340 29 6 1995 lobs (PjenCak 1995) 
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Fig 4 Vertical distribution of occurence localities of hwsesboe tuts in Slovakia (A-all localities, incl oweologica: finri- 
m &- B summer records. C - winter records, 1 Hkinotopbus fenume^umum, ? - R hipposidtros. j-K fury#!?) 
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Kitnan^kapaltorkalma Mis (802) 

109. Min.,cellar (7674). 190 m 15 II 19*7 I i0 d (Ligtf 1986) 

Without complete data, unclear and un valid finding* 

Stovcnsky Iras Mk J«»ovskA cave (7391), 256 m I937(5cbck 1956), Strfjovskfi vrchy Mis SlaUnka ■. Bebntvoti 
(7175), 290m dal 7 {Brick & ViuhoW l962).I-<plovskukoiltnabiuiii Liskw vki c.(6982), 500m dal ’ (Gaislcr & HuiSk 
iy?2. 1973), BiHSkamfina lowland Mabeky (75*6), 159 m dal ’ (Jm:k 1925, Sebek 1956, Gaislcr 1956), Tmrofca 
pahorkattna Mis Bihort (7670), cca 200m da: ? (Jirsik 1925, Sebek 1956, Gaislcr 1956) 

Distribution 

The earliest record of R femunequinum in Slovakia comes from Lucenec, southern. Slovakia 
(Malesevicx 1892) Until now, the greater horseshoe bat has been recorded in Slovakia in 110 
localities, representing 24 orografical units (Fig 1) and approximately 11 1% of territory of 
Slovakia 

Thanks to relatively rich record, it seems possible to distinguish (he regions of permanent 
occurrence from those in which the subjected species occurred only accidentally The former 
include the south and middle part of central and Eastern Slovakia, viz , Muiinska planina Mrs , 
Revucka vrehovina Mts, Slovensky kras Mts and Slanske vrchy Mts Most localities conic 
from Slovensky kras (28), karsl regions of Rcvucka vTchovina Mts (18), Mur&nska planina 
Mts (II) and from abandoned mines and galleries in Slanske vrchy Mts (SI). In the other 
regions, only solitary individuals were observed, mostly during the winter period (e g Kosei 
1976, Stollmann 1968, Danko & Mihuk 1989, MoSansky 1980, Paiakthy & Olej^r iy63, Ligac 
1986, Vachold 1960. Gaisler &. Hanak 1972, Paienovsky 1995, ong. data) It concerns also all 
karst regions in the western part of Slovakia In Czech Republic this species does not occur, 
except for few irregular winicr records, mostly in (he Moravian karst (Gaislcr ct al 1988,1lanak 
et al 1995) I ne western-most record in Slovakia is that of one individual hibernating in Driny 
cave in Male Karpaty Mts in 1984 (Mutkovai 1987, 1993) Most of the ofhcT records from 
western Slovakia refer to old literary data that often provided no details (cf Gaisler 1 956, Brief 
& Vachold 1962) The northern marginal record comes from a small cave Skalky in Straiovske 
vrchy Mts (14 Dec 1980 - 1 ind) The species occurrence further north is not probable In 
Poland this species was recorded only three times during the hibernation period (Woloszyn 
1994) In Slovakia, the lowland regions are mil colonized, and. so far, only one record is avail¬ 
able in the East Slovakian Lowland (Horacek & Cerveny 1984) 

Vertical distribution (Fig 4) of this species is characterized with that the most of localities 
(56 8%) lie in range 200 500 ni a s I, though ibe overall range is 17S to 950 m Summer 
records come from altitudes of 100 to 800 m. the winter records are dispersed throughout whole 
the range of the vertical distribution of this species in Slovakia 

Ecological notes 

Out of 64 hibemacuia, 43 (66 2%) are natural caves, 16 (24 6%) are old mines and galleries, 4 
are cellars (6 2%) and one hibemacuia is an abandoned railway tunnel (I 5%) In one case an 
active individual was observed in ihc iate autumn period (18 Oct 1994) m a church lofl (Cahov 
village, Pjencak 1995) The number of individuals observed in hibemacuia at one control varied 
from 1 to271, with 32 4 on average (n=208 controls) Winter colonics of this species were found 
onfy in three localities in Slovensky kras Mts Dricnovska cave, Jasovska cave and Miluda cave 
The changes ofabundance of R ferrumequinum in Jasovska cave during winter were studied by 
Fulin (1995) 

In summer and during transient periods (15 Apr 14 Oct}, this species was recorded in lofts 
of churches (35 records, 29 6%), in lofts of the other types buddings (houses, castles, monaster¬ 
ies) (10 records, 8 4%), 20 tunes the species was observed or detected inside caves (16 8%), 4 
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times ms.de cellar. (3.4%), 2 times inside galleries (1.7%) and once in a military bunker (0 8%) 
The speeds was netted or captured 43 times inside or in front of caves (36.1%), once :n a cellar 

?, H/ ± 0nCC l n cemek ;^ <0,8/o) ' once 11 was rouml dead on the road and once observed and 
detected nearby a srnair stream. Several t.mes in the summer period torpid individuals were 

MnnverTr fJ ^ ’? Ures,0Vii cavc >- for one in Revucka vrchovma Mts. 

(Lipovec, loft.of church: 50 md.). the nursery Colonies were found only in Sloven sky krus Mts 

VS C f- 3 | ,ieS i ; ?'"* Ca , V , e ’ Jasovski cave and in Krasnohorska DM Luka (2 build- 
W ' ^. U,I ? I !JP ) * A colony in S,,icki J^lonica was confirmed also in 

\T!\ ( * S ,°. ^ Ma , S m lU,) - TllC rccord in Lipovec contradicts the previous statements 

t^^nfsi 9 0 ' a ; L 9 ? ) ,hat brccdin S colonies in Slovakia arc restricted to the 

cmrnry of Slovenskf kras Mts. (d. also HordCek & Cervcny 1984). The recent data suggest that 
the Slovak population of tins species maintain its synanthropic roosting strategy as discussed 

^ (1979) ’ T !! C “ ° f i,,divid, ‘ laS " )ofl -st,ngfolon«d 

r ( !? 4 ,' 6 "S?' pcr ° ne Chcck> n " 13 checks )- Summer colonies in caves were not 
Tn y oUler regions, only solitary individuals were observed in loft spaces 

W n S W n e Ma .y^ber period. This sample was dominant hv 

males ( 1 2.9%. 29ma, 13ms, 11 mj, I m), the female sample (27.1 %) was as follow: 12fa, 2fs, 5fj, 

, 7l 3I’"/f COrd s P ecks owl P^'i^s is scarce: 3 individuals in recent food of 6'. 
(Zbojntcka cave. Pma cave in Slovensky kras Mts.) and I individual in recent pellets of 7 alba 
(Lipovec, churen in Revucka vrehovina Mts.) (Obuch 1985a, Uhrin & Benda 1995). 



i'ig. 5 Changes in abundance of Rhirwlaphusfcrrumtquinum in 
C - ’asQvsy rave. D - Milada cave, h Libanka cave. 


$ume hibcmacuia: A - Ardovskd cave, D Majkovn rave, 
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Changes in numbers 

The longest row of abundance data comes from Jasovska cave in Slovensky kras Mts. (Fig 5C). 
Despite of iuegulai yearly variations (see also Uhiia l£93b), the abundance seems stable in a 
long-time respect. The data from other localities in this region have revealed the similar situa¬ 
tion or even the number of this species in winter places seem to increase. For discussion of such 
oscillations see JloriCek (I9$4). A similar is also a situation in Libarika mine in Slanske vrchy 
Mts., which exact interpretation is complicated due to the fact that the checks were not made in 
the same pares of this large hibernacula in each of years. 

From 90 individuals of R.fenumequinum handed during (he recent study period, we obtained 
records of movements from hibernacula to transient roosts, between hibernacula and from a 
nursery colony in Hungary to winter roost in Slovakia, in addition to a repeat records from one 
hibcmaculum (Kasov cellar). A longevity records concerns a 22 years old individual found in 
Jasovska cave. Our results corresponded to previous data from Slovakia (Gaisler & Handk 
1969a, b). These authors wrote that the longest movement was 29 kin. Our data documented 
movement 80 km long from hibernacula in Dubnik mine to Mad in Hungary (see also Bihari 
1995). 


37CMO 

90500 

Z 634??? 

Z 634548 

Z 659280 
Z 659378 
Z 653800 
7 659282 
Y 13220 
Z 719829 
Mils. Hod. 50392 
Mus. bud 54088 

X 10234 pm 


banded 06.02 1973 
checked 20.04.1986 
banded 16.09.1980 
cheeked 12.03.1988 

banded 17.01.1984 
checked 03.02.199^ 
banded 17.01.1984 
checked 20.02.1988 
checked 29.01 .991 
banded 17.01.1987 
cheeked 03.04.1988 
banded3 f.Of £987 
checked 09 (Vi 1988 
handed 22.02 1986 

checked ibidem in winter 1987, 5988,1990 (Da) 

banded 17.01.1987 

cheeked ib:dcni in 1987,1988,1990 

bunded 01 01 1964 

cheeked 22.03.1986 

banded 06.10 1993 

cheeked 15 02.1994 

banded 18.10.1990 

cheeked 14 11.1991 

banded 24 07.1992 

checked 25 02.1993 
handed 02.05.1993 

checked. 01.09 1994 


Jasovska cave, 

Mid (Hungary'). 13 years, 2 months, 60 km SSE 

- KaSov, cellar, fa (Hanik) 

- Dubnik. Llbanka mine,7 years, 6 months. 50 krr. 
NNW (Da) 

- KaSev, cellar (Da) 

- ibidem, 10 years. I mon'.hs(Da) 

Kaicv.ccll 

- Srehov, cellar 4 years, I month. 6 km E (Da) 

- Kaiev, cellar. II years (Da) 

Ksi jov. cellar, female (Du) 

- Mid (Hungary), 45 kin SW (TopOl) 

• Dubnik. 1 (banka, mine, fcmaic, (Da) 

- Mad (Hungary), 80 kni S (Topa.1) 

Dubnik, Libunka mine, niulu (Da) 

-KjScv. cellar, female (Da) 

- Jasovski cave, ad. male (I lanik) 

- ibidem, 22 years(Fulin) 

Liidet tlicriicovu.ad fannlc(Uh) 

-Miliida cave. 5.5 km N (Uh) 

-DaTadla cave (TopAIV) 

- Ando vskA cave, JOkmNWtfJh) 
Hodrc-gkcrciTlur. nursery colony, female 
(Dobras i) 

- Dnenoveckkcave. 57.5 km NNW(Uh) 

- Drcaiova cave, ad. maic (Uh) 

- ibidem (Uh) 
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Rhinniophus hippusideros (llechstein, 1800) 

Survey of the records 

Vcporsk; vrcfcy Mis (010) 

!. H4raor(7485), 300 m, loft of gamekeepers cottage July 1981 (Grimml>crgcr& Wilhelm 1985). 

M jranska plaaina Mis (021) 

2. Hobafka c.("286), 770m: 13.2 1975: I4si. 20.2 1979- 6si(Hati*k&AndCra 1980),4.2 1988 9si,52 l988:2)si(Hc 
cl al }, lower part 23.1 1993:8si, 27.11.1994 11 si, 142.1995 I9si (Uh ct al.), upper pari 7 1 1982:29ii (Ho). 7.3.1993' 
54si,7 10 1993: Ifs, 1st net . 6 2 1994; 19 9. 1994: 1ft, 2ms, I mu nd (Uhdul ). 6.10.1994.5si(Ko), 27 11 1994; 57*1, 

15.2.1995: 36si (Uh ctal.). 3. Brcslovi c. (7286). 550 in: 17 7.1978: 1 ma net. (HorWck ct al 1979). 17.7. |Q?8: Ima nd , 
7 6.1995:1 dvt..nct.(HcriCckctal 1995),23.12.1992.9ft, 17 2.1993:9si, 1 4 1993:9si, 2.5 1993: 2b net. 18.4.1993: 2ma 
net, 19.3.1993: 2ma, 2m net., 23 11.1993: I6si, 23 12.1993 7si, 7 2.1994: I6si, 23 4.1991 2si torpid. I si akliv, >ms not. 
22 5 1994 2 torpid, 1.9 1994 Ima net. 8 12 1994 IAsj, 1.2 1995- Msi (l!h), 6.6 1995 I lorpi<J. 7.6 1995 • del (Ho). 
25 7 1995 I del (Uh). 4 . fcrtavi. C .(7285). 650 in 9 12 1992 57 m. 3.12 1993: 56si. 18.11 1994: 4lsi,5. Dr. Hanlnca 
c.(7286).900 1000m-18 2.1993 3si(Lb).6. FilMkova c. near Ii»o>cc(7385),ca550 m. 29 7 1970. Ininct (Honidek 
cl al 1979), 15.2.1975:9si (Hanflk & Andhra 1980). 7. llradovi '7385), 700-800 m. cave: 22 9 1980 2si (Darolact a) 

19858), abyss 3 md., thartat.: 24.6.1980 (Obuch 1985a, b). 8. Hrdzavi loft of forest cottage (7286), 750 m: 6 6.1995: Isi, 
9. Huslehoe.(7285), 520 m: 20 2.1993.42si, Jan 1995.32si, 10. Iluslehoc. 11.(7285). 510 m. 8.12.1994- (Uhclul,). 
11, i. vora^hovi valley, small c (7286). ca 600 in 15.5 1978 I*i (Darolact al. 1985). 12. Jivornfkov* valley (7286). 
ca 700 ni 64 1979 1 md., food of5. a/uco(0buch 1985a. bl.ca 700 m. cave no 19:28 1 1993.7si,20.11 1994:1 si (Uh). 
13. JazernAc. (7285), 483 m. winter !9?4'55-9 ind (Vachold 1955), 2 2.1988 46s« (Ha), entrance part only 30 1.1993. 
2si (Uh), 14. Jelenia priepast'e. (7286), 1165in 9 2.199) 3si(Uh). IS. Klatna (7285), 870m.loft:24.7 1974 Imcupt. 
(Barta 1976), 16. Klin c. (7286). ca 500 m: 16 5 1978 Isi (Danila 4 al 1985). 17. Koslollk c. (7385). 479 m 3 2.1955- 
650 700si: 39 capt. (Vac-hold 1955. I960), 15.2.1961 • 31 ind (Guulcr & HanAk 1972). 1 8.1972 1st, a net. (HorSlck ctal 
1979), 1.-6.2 1988 23si(lla), 19.1 1993 69si,6.11.1993.]9si<Ub), 18 2.1994.20md., thanat (Ob),18.2 1994:8Isi (Ill. 



Fig. 2A. Distributional patterns of Rhinoiopbm hippowletvs in Slovakia. For explanations see Fig I A. 
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d ■!.). lhanal.: 20 ind (Obuch 1995b), 29 I.1995: 81*i (Uh ct al.), 18. LadzUnskeho c. (7IS6), 840 m: 15.2.1961: lind. 
(Guiik-t <& HanAk l972.Hsnak A Andfira 1980), 1.8.1970: 4si, 31.7.1972: liua nci. (Horacck cl al 1979). 10.2 1971: Ssi, 
20.2 1979: 4si (Handle & Andtro 1980). 30.7 1980 lms. Is. net.. 7 1. J982. Ssi, 4.2.198« 7si (Ho ct al.), 7.1 1993: 8&i, 
20.2.1993:6obs.,2.I2.!993:4si. 13.8.1994:4n». lmsnct.2S.I.I995.5si.4 6 1995:2mnet.. 10.12.1995: Isi.. 19. Main v 
Brwtovej c. (7286). 550 m: 23.12.1992: l«(Uh).20. Mali Sto#k*c.(7285k 900 m: 4 4.1976: 3si, 19.5.1976: Isi (Danila 
d»l. 1985). 2 1.Mariinco»dc. (7285). 780m: 5.2,1988: 3si (Iloctal), 4 11.1993: Isi. 17.2.1994; Isi (Uhctal.).cavity: 
10.4 1979: 3 ind . fuodofS. afo:v(Oh). 22. V Mail c.(7385).410 m: 14.1.1991 Isi (in»).X3. Malianike stalky(7IR6). 
750 tt.: 1979: 2 ind.. food of S. atuco (06). 24. Mirhfevi c. (7385). 600 m: winter 1954/55; 148 ind. (Vaehofd 1955), 
16.2.1961:95 ind. (GaisIcrA liana* 3972). 26.4.1978: 6si (Daroi a ctnL 1985). 52.1988: IA8si (Ho cl al.). 19.L.1993: 




Tig. 2D. Distributional parte ms ofRhtnofaphushippajIderos in Slovakia For explanations see Fig 113. 
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J55s>, 19.2 1993- 184 obs, 6.11 1993. 51a. IS 2 1994: 179si.29 I I99S: 223st, 2* 12 1995 ISIsi. 25. Murift castle 
(7286), 900 m, loft cfthe conagc under casllc 18 6.3994 4 obs, 26. Nad Kuneiadm morom c. (7285), 1200 m. 28 8 1994. 

1 Cl (Uh),27. Nciopif ro» c.{7385), 589 m winter 1954755: S40 *m: 241 capt. (Vachold 1955), 16.2 1961 456 ind. (Gaislcr 
& Hnnnk 1972). 11 7,1981 , 482 ind., thanat. (Obuch 1985b), 5.2 1988 36sj (Ho ct al ), M I 1991 2Gm, 6.11 1993 IIsi, 
18.2 1994:53si.29.1 I W5 6lsi(Uhcta!.).28Nil Oslskich c.(7286).530 m 16.8 1974 l net. 7 6.1975 6obs 2ma. Itn 
net.. 18.7.1978: Ima net (llorttckcial. 1979), 14.2 1975.2 obi. (Hanak, AncKra 1980), 19.2 1993. 18si, 26 4.1993 9ma, 
5ms, 2fa net.. I7.ll 1993 17*i, 7.2 1994- 23*1, Ini, 1.2.1995: 24si, 29. Tod Kl’akom c. (7283), 1280nv 23.1 1994 Isi 
fUli). 27 10 1994 2 ind . thanat (Obuch 1995b, Obuch A Uhnn 1995). 30. Prandlovo c. <7285), 560 nv 9.6 1975: lsi 
(HoriCckctnl. 19791.30.1 1993: l7» a 4.M.I993- l2si(Uh).3l. Prlgtrtnvuj lebkec.(7286).780 m: 1 10.1994 UifKo). 
32. SarkanRa c. (7285), 800 m 156 1979 I ind . food ofS. flhr«»<Obuch I985a.c), 30 10.1981:2si<DaraLa clai 1985), 
8 7 1991-1 md.. food of Saluco. 17.2.1994: I ittd., foodofS atoto(Ob), 14 2 1995 lsi(Obctal.U3.TUi>VM(7385).4|l 
in 73 I96l‘2nucapt (Slollmann 1968a), loft of church I 8 1972 lobs (Horatek cl al 1979). 17.8.1974 lobs (Hanak 
& Aoddia 1980,1. 34. Vfrki rutivi c.(7?86). 600 rn II 7.1995 3 si obs .35. Vlfia dive c.(7286). 447 m. 28.1.1993. 2st. 
20 11.1994: 4m (Uh). 

Sloven sky raj Mis (032) 

36. Certuva dlera c. <7088) 700 800 m. 31.10 1994 Isi (Da). 37. noWinskfi r«luva v . (7187), 971 I trd . 

thanat (lloriSck 1976). 1975. I ind. thanat (Ob). 38. Duia c. <7187). 970 nr 14 2 1995: 1m (Uh el al.), thanaL: 7 ind 
(Obuch 1995b), 39. Hajeov komin abyss(7088). 640 nr 31 5 1968 (McJar.sky 1980). 40. Medvedis c. (7088). 914 m 

5 1.1974- 8si (Koicl 1976),41. Pckliika c <7088). ca 600m: 11 7 1990' 3 ind . food of.7 afaco (Obuch 1995), 42. Pod 
Hani3ej0HK 1 .(7|87)958rn 15 2 1968 2 ind (GaislerA Handk 1972), 43. Prklom Hnrnidu. cavern (7088). ta 600 nv 
12.9.1959:17mil.(Gaislcr & Iluijk l972.Gaislcr 1963).44. Slnrtemk<ic.{718?). lOOOm: 15 2.1978.?8si(Ho). 15.2.1995 
3 ind.thar.at (Obuch 1995b] 

Stolick* vichy Mis. (030) 

45. Cuntava (718?). IL80 m. lull of collage 3 8.1994- t obs. (Uh ci nl). 46. Murinskfl Hula <7286). 703 in. loft of 
church 10 6 1975- 4 obs. (Hor&ck ct a) 1979), 47. La Borovou c. (7385). ca 600 m. 31 I 1995’ 3 si. (Uhnr. & Benda 
1995) 

Kcvuckn vrchovirm Mls.(04C) 

49. Belliar (7389). 34 J ra. loMotCdlh church 6.5.1983 1 torpid (Ho), 8.4 1989.1 tiend uuJ.(Ho:/iick I995).4 8 1994 20 
obs. (Uhnn & Benda 1995, thnr.ctal. 1996k lofl of castle: 6.5 1983:40 obs., 28.4 1989. colony 70-80 (Horttek cl a! 
1995).50. Budikovany,cellar(7586), 240n: 17 9 1954: Imacapt.(Vachold i960).SI. Drleniany, loft of church (7586). 
241 r.v 9 8 1980 Isi (Horacclc cl al. 1995), 5.6.1995: I obs (L'brm A Benda 1995, Uluin d al. 1996), 52. Hencknvce, 
(7288). 360 m k.ft of chinch 18 1994 t obs .loft of anorhci church. 1.8.1994 7obs..53. Cirfova. Jofi ofchurch(?288). 
380 nr 1.8 1994- 12 obs. (Uhnn cl aJ. 1996). 54. HosUlovce, cellar (7586). 270 m. 11.7.1955: I7f, 15j cant. (Vachold 
1956). 16 10 195-1 7m, 10 feape (Vachold I960), 55. Chvalovski c. <7486), 250 m. 30 II 1994: Isi <Uhrm & Bcr.da 
1995, Uhnn dal. 1996), 56. Mali nrienfanski c. (7586). 260 m 23 2.1979 3si, 10 1.1982 ?si, t 2.1988 2si (Ho dal.), 

6 3 1993 Isi, 57. Kolieliarovo, loft of church (7288), 481 m 1.8 1994 21. 12,20 obs, 58. Molt r A LAka, loft ofcliurch 
(7386). 300 m 20 6 1992 30 40 obs. (Ubrm «S Benda 1 99$. Uhnn cl al 19%).59. N and m2. (7387). 300m-loti of church 
12 6.1975: 10-15 obs : 2 capt (Horaeck ci a! 1979), gallery 17.2 1968 (GatslerAKanik 1972), 60. Mine Valice, loft of 
castle(7587),220m 28.6.1982 colony#*](Horttekclal. 1995k61.Novifanyloft of church (7487).280i»:22.7 1995 

2 obs (Uhnn A Benda 1995, Uhnn da) I996),62. Ostrany, loft ofcattlc (7486). 300 m 6 8 1980 10 obs. (Hora&kct al 
1995), loft if church lower 5 6 1995 colony 19 obs . 6.1. Podbaaiilc c. (7486), 152 in 10 11.1994. ?si. 23 2.1995 8si 
acliv. 3 i 5 1995- several obs m entrance. 31.5 1995 Isa. 2 fad itei. 64. Pok D«ibr»vicc.<7486). 318m. 23 2.1995:4si 
(Uhnn & Benda 1995, Uhnn cl a!. 1996). 65. Prl Kid?oftovcocb c. (7586), 335 m 26.6 1982: 3 si. net. (Moriicic ct al. 

1995). 23 2.1995:9si (Uhnn A Benda 1995. Uhnn cl al 1996). 66. Rudni.Ioft (7388),36(1 m 108 I960 lobs (Heradek 
d al. 1979), 67. Krvuca (7389). 318 in- Nov. 1891 (Mcftcly 1900, Tnp.il 1954, Vachold I960), gnvunj-flinir room of 
hospital 119 1995 I activobs (Uh). 68.5panl e Pole loft of church lowci (7486). 370 hl 5.6 l!>95^2obs.69.Spaiopol , »ki 
c. (7486). 301 m 30 II 1994 29si. 23 2.1995- 31 si (Uhrm&Benda 1995, Uhnn dal. 1996), 70.1’horski (7584), 250m, 
July 1986{Steffens A Steftek 1987).7I. V Drienkuc.(?4S6>, 332 30.11 1994 26si.23 2 1995: 9si (Uhnn& Bcr.da 1995, 
Uhnn ct al. 1996), 72. VWki DrtenCanski c. (7586) 280 m 17 9.1954. 2m capi, 18.1.1956 I m eapi (Vachold I960), 
6.8 1980. I ms, I fa net. 7.8.1980 1 ma. 7 fa.8.8.1980 Ima. I ms(Hoiafok olal 1595).) 6.2.1988- 2si (Ha), 23.2.1979 
Ssi.10 2 1988: 2si(Ho}.6 1 1991 2si,30ll 1991 14si.2.1.2,1995:9si, 1.6.1995.1 torpid (Ultnn & Benda 1995. Uhnn cl 
nl. 1996).2.6 1995 and 12 6 1995: 15uid thanat (Obucli 1995b).7J. Vc-rky Blh. loftolcasllc(7586).236 x: 28 6 1982. 
10 obs GG(Hoittckctal. 1995).74. Vyiniiilani.loaof church (7287k SOOm 2 13.1^94 20-30 obs. OJltrin cl al 1996), 
75. V)in6 Valice. left of church (7587), 2-ft) m 28.6. i 982: 3CV--30 tC, clustered (Horifick d al. 1995). 76. Zriz, gallery 
(7386), 460 m 13 12 1992 36si (Uhrin & Benda 1995, Uhrin ctal. I9%] 
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SiovCnsky fcras M« (060) 

77. Ardovski c. (7488), 314 m. 14 10 1954: 2m. 1 f cap*, 14.11 1955:5m, 2fojpl.. 18 3.1956 hn capt.. 28.6.1956: 4f 
capl .8.2 1957: Imcapt.. 16.2.1958 3m. 3f capt (Vachold 1960).29 5 I965.2ind., 19.2 1968 lOind.. 13.2 I969:7m-J . 
3.2.1970- lOind. (Gaislcr* llan&k 1972). 22.2.1979*25 obs.: 2 ma (llo). 2.2.198B 23 obs. (Hocl al.), 14 II 1991:13s!, 
20 I 1993: 26si, 15 2.1994: 45si (Uh ctal), 16.2.1995: 36st (Ob cl al >, 78. Bbrka, loft of cath church (7390). 564 m: 

28 5 1980 2m (HoiaCck ef al. 1995), 79. flraoOa, (oft of church (7189). 260 jn: 7 8 1969: I obs (HoraCcket a! 1979). 
13 7 1992: I obs. (Uh). 80. Br/otimka c. (7788). 270 m II R 1965. 2 iml. 17.2 1968: 3 ind (Gaislcr & Hunak 1972). 
5 8 1969 I obi.. No I' 10.8.1974. Isi net. 11.8.1974: Hi net. No. 11. 118.1974 lma, lIs. 2 5 i net (HoroJck cial 19791, 
13.2.1993: 3d, 16 2 1994: 3si(Uhctal), 16 2 L995: lOsi (Ob ct alj, 81. Cerlova dlera c. (7588), 370nr 6.5 1954:1m. 
Ifeapi .28 1.1956 Imeapr (Vachold 1960).f 2 1958:1 md. 29.5 1959.2 ind. 18 2 1968.2ind. 13 2 1969.3 md. 3 2 1970: 

2 errd. (Gatslcr A thmk 1972). 12 8.1970 I0.net, 13.6 1975: ImancT. (Hord&rkctiiJ 1979). 179.1088: i si.. W6.1002: 

3 niaitcl.<HoraCckcl ill 1995). 20.2 1980:6si(Ho). 18.12 1991* 20 sl 13 2 .3993: 29si(Uhctal ).6.10.1993- lma net (Zw 
ctal). 15.2 1994;24si.25.4 1994. lma. 1msnet. 17 8.l995:5mj.2lj, I net.. 19 55.1995.5mj. lma net. (Uhctal >.21 9.1995 
2 torpid (Ret). 16 2.1995:21si (Ob ct al), entrance hall only: 3si (Ho). 12. Domic* c. (7588), 339 m: 2.2.3988 Is. (Ho ct 
al.\ 14 11.1991 »si, 28.11 1993 2si, 22.12.199). 4*i, 13.2.1994: 4si. 15 2.1994 23&i (Uh dal), 16 2.1995 38si (Ob cl 

l ind (Obtlch 1995b),#3. Drkratrakie. (739)). 245;n: winter (944/55: 18 md., summer 1955: ! md, winter 
1955656. 2 ird . summer 1956: I mil (Vachold 1957), 21 4 1955. 3m. 3f capl., 19.3.1956 9m. 8f capl.. 26.6 1956 2n: 
cope,8.2 1957. 5m.4fcape.. 14.2.1958 3m.41 copi (Vachold 1960).6.2 1958: I md,l.6 1959-5 md.. 17.2.1961.9ind. 
5 3 1963 5 inc„ 22 5.1965.5 md. 16.2 1968 20 md. (Gaislcr* I lanAk 1962,1972), 25.4 1987, lOdct.lfs nee (Horttek 
ct al. 1995). entrance only 1.3 1987. 2si (Danko * MiMk 1989). 3 2.1988 3si (Ho cl al ). 25.2.1993 30s. (Il ct al.). 
J62I994 27sf.921995.25si(Pacta(.).S4. Eriac.(739I J,500m 3.8 J 980. I ms net (Horafekctal. 1995). 22 12 1993 
lsi (Uh), 8 2 1995 1 si (Pa ct al ).22.9 1995: Imj net., 85. Cemerskoltplkk* c. (7387), 250m: 19.9 1993: lma net (Uh), 
86. Gombascck* c. (7488). 249 m. 19 8 1955: I md. (Gaislcr AHanak 1972).87. Hafavska c. (7391), 800 m 7.2 1958 
2m (Gaislcr & Kanak 1972, HanAk 1959). 25.7 1978 ! net. (HorACck ctal 1979, 1995), 15 1 1992: 5si. 14.2-1993 5si, 
16 2 1 994. 6si{Uhctal.), 8.2 1995 4si (Pa ctal). 88. II«liny (7391). 200m 25.9.1977 6 md.. food of 7* after (Obtich 
1992, 1994), 89. Himonki r. (7488). 300 rn 23 -24 4 1987* 1 torpid. 27.4 1987 2torpid (Hotdick ct al. 1995), 90. 
Hruiov, (7489), ca 400 m, small cave 9 3 1994* 1 si. gallery near tunnel 9 3 1 994 Isi (Fu). 91. Jasov, (7391). 280 m, 
cellar of monastery* 23 3.1987- 4si (Danko* Mit*6k 1989), lofts of monastery 2 8.1980 colony 20-30 md., 13.6 1992 
colony 16 md (Hontfckctal 1995), 29 8 1994 11st (Pa. Na). 92. Jasovsk* c. (7391). 256 m* winter 1554/55 17 ir.d , 
summer 1955. 7 ind., winter 1955/56 32 md . summer 1956 27 :nd (Vachold 1957), 12 3.1956- 2 capt (Vachold 1956), 
19.4 1955 5m. 3fcapt. 18.7 J955.2mcap!. 9.) 1 1955. 3m.3fcapl.26 3 1 956 8m. 9f capt., 26 6 1956* 3m capt.. 5 2.1957 
8m, 7f capt., 14.2.1958: 8m. 7f capl (Vachold I960). 8.12 1956 20 md. 3.3 1964,23 5.1965 2 ind . 16.2 1968 50 ind, 
142.1969 70 ind,4.2.1970* 50 md. (Gaislcr* Hanik 1972).22.2 1979 43si,2l 2 1980. 31si, 9.1 1982 22st, 19.3.1987 
32nbs ,3 2 1988.48s>(Hoctal), 8.1 1992.35si(Ub). 122 1993 69si(Fu,Pa),28 1 1994:62st.25 2 1994.99si, 26 2.1994 
lOlsi, 5.4 1994:60st,8 10.1994-42si.23 I0.l994:2lst,27.11 I994.90si.l4 12 1994- lOlsi,30 12.1994 99?i, 14 1.1995 
) J8si. 21.1 1995- IIOn; 12 2.1995. 103s>,25 2 1995 94si. 12 3 1995-75si. 29 31995 73si. 9 4 1995. 74*,. 135 1995- 8si 
(Fulln 1995). part Pivnica* 25 2 1995 3si(Fu),93. JeBavsk* Teplka, loti of church (7387), 240m: 30.6.1992 2ob$.(Uh), 
94. Jovice,cellar (7389).280m, 3.8 1977. Imacupt (Horaickctal 1979),95. Kdfovo, Nad vyvieraikou c. (7588). 400 
m 23 10 E99l.4si.96. Koslro vie. (7391), 700 m 1 3 1992: Isi(Uh), 97. KrtHnohorskA c. (7389), 305 ro 4.12.1993 
9si{Ta),98.Kvaplov4c.(7489),500m-4 9 1982 2 ma. Hi net (Horaickctal 1995). winter 1991 2si.82.1992 1st (Pa). 
99. Li«ia diera (7588). 373 nv 16 10 1955 3 capt. (Gmlich & Povolny 1956), 10.12 1956- 2 md.. 5.2 1958: 6 ind . 

29 5 1959 3 md , 19 5 1965 13 ind .29 6 1966 1 md,132.1969 3 md (Gaislcr* Han&k 1972), 3.8 1977:2ma, 1 fa net 
(Horiickctal 1979), 2 2 1980. 3si (llo), 26.4.1989 hi torpid, 10 6.1992'3 ma net (Hordickctal 1995), 2.2 1988 list 
(Ho ct al). 28 11 1993. lOsi, 28.5 1994 Isi torpid (Uh). 16 2 1995: 6si (Ob ct al). 18 8 1995- 2fj. Imj net. 19X1995 
2mj, L fj net (Uh ct al). 100. Hudmila c. (7488), 219 m 22 25 2 1955.7 capl (Grulich* Povolny I95ti>,92 1 957 3m. 
Jfcjpl (VaeMdd I960). Apr 1957 2m,3/citpt (SloJImarm * Dixhch 1985). IJ .12 3965 3md (Gaislcr* Hunk 1972). 101. 
Majkovnc.(74tW). 45ym. 2 6.1959 6md, 182 1968 5tnd (Gaislcr* Hanik 1*972), 10.8.1970 Ifanct (Horaickctal 
1979),22 1988 bi(lloetal), 3.1 1992 3si, 14 2 1993- tIsi. 16 2 1994: 9st (Uh ctal.), 17.2.1995* 19s.(Obctal ), 102. 
Mai c. (7588), ca 500 ni fi 7 1958. 2 m«i (Gaislcr, H mak 1972). 103. Marcitu- c. (7390), 852 m* 30 4 1990 4 si torpid 
(Horace k ct ul. 1995). 29.2.1992 3si. 14.1 i.1992 Hi (Uh). 1 I 1994: 5si,R ? 1995:2si (Pa ct al.). 104. Milada c.(?488). 
420m 192 1968: 3md,32 1970 lOind. (Gaislcr * Hun&k 1972),207 1978 Ifsnd. 17.9 1988. 6si. 11.6 1992*3ma 
net (HerAdek ctal 1979, 1995), 22 1988 24si (Ho ct al.). 21 2 1992 28si. 132 1993 32si, 15 2 1994 19*1 (Uh ct at ), 

17.2.1995.40si (Ob ctal.). 105. MoldavnkAc. (7391), 216 m 122 1984* 2.'i (Danko *Mih6k 19R9). 9 I 1982 2s. (llo), 
10.3 1993 M>4i.27 2 1994 7si(Uhct»l ). upper cave 3.2 1988 »„■ (Ho ctal ), lower cave 27 2 1995: 3si (Tu), 106. ^Bd 
2eh*ii«onbrAnou*\{7388).c«750rn 4.5.199ft Is. torpid(HorMc* c4al 1995). 107. QhniStec (7391). 60C-m: 20.9 1991 

1 ind.. food otS. aluiv (Obuch 1994). 108. Orlov** c. (7488). 478 m 17 10 1963 (MoSansky I980).22? I9?8 1 maoct 
(llorafck ctal 1979,1995), 109. Partirinskac.(7488),500 m*25 4.1989 Hi lorpid(HorMckctal 1995).U0. Pkilvcc. 
lofiofcath church (7488), 2t 8 m. 4.8.1969 (Uorafick d al. 1979), 111. Slllca,(?489) loft of church (456 m). 12.8.1969. 4si. 
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112.Silica, Kirfalu (7489), 520 m:8.8.1970: I2si (Hociddrctal I979VU3-Silifkir»dn«cflc (7489).4S0m 18.2.L9&K 
5ird. (GaislarA HnnAk 1972), 18.9.1976-1 ind . fondof .5 !j/ur<»(Obudi 1985a. 1994), 114..SIsninov6c>(739|).650m 

26 4.1987: 3 4*i (HoiSdekctal 1995), IIS. Skm-nska *kala, Vrl*k« diera c. (7387). 485 m 23.1 I993 2« (Uh). 116. 
SIw^Domicac. (7588), 340 m 5.5 1954: 2m rapt.. 14 J. 1956.1 (cap;. 16.2.1958: lm.lfcapt (Vachold 1960), 30 5.1959. 
3 ind.4 3.1963. 3 md, 18.2 1968: lOind (Gaislcr & llantt 1972J.27 6 1981 1 ms torpid, 21.4.1983: Isi, 5.5.1990: 3si 
torpid (HortfckciaL 1995), 23.2.1979: I On, 20 2.1980. 8»t, 9 1.1982: lsi.2.2.1988 6si (Hoctsl.). 117. Tomatova c. 
(7391\ 245 m 3.3.1987: 3 capt. (Danko A. Mihok 1989), 29 12 1992- 2si. Ima, 28 12 1993 Isi, Ima. 7.3 1993 3si. 
28 12 1993-2sl. 27.2 1994.4si. 7.1 I995.4ii.27 2 1995- 7si (Pa cl id.). I 111. Vidovi, loft o! church (7488), 220m 15 7 1992* 
2s: (Uh). 119.Z4dkbka valley, loll of collage (7390). 550 m: 27 7.1978- Isi. (Itorttck cial. 1979,1995), 120.Zidlel.ka 
ladnicac. (7.190), 850 m. 30.4 1990- Isi.obs.(HorMekcul. 3 995), 121. Zbojnickac. (7489), 380m 14.8 1986: I 5si. 
<kl .2 5.1990 2lorpid(Hornetal 1995).26.10.1%). I md. food ott aiuco, 16.2.1994: Isi (Ob). 122. Zvoslcii atoys* 
(7388), 6?0m-13.5.1983. 1 net., 8.6.1992 Ind (Horaick cl al 1995) 

Volovskc vrchy Mis. (070) 

123. KoSce-Bankov, gallery (7293), 4C5 m winter 1861 (Jcittclcs J862), 124. KoSicka Bel*. Pod Sirok^ra hfbkom 
gallery (?292), 585 m. 22 9 1963 (MoSansky 1980), 31.1 1982:2si. 13.1.1985. 2si. 1.2.1986: 2si (Danko A Mihok 1989), 
28 I 1995 Is: (Da), 125. Medzev-Bodok*. lofl (7291), 350 m 6 6.1982:20 obs. (Danko & Mihdk 1989). 126. Medwv- 
CendeScellar(7291),40i)m 9.9.1994: 35si torpid, toll: 12st(Pa.Na), 127. Krasna 116rka,(7389). 500 m 8.8.1989: 15 
obs. (Horadekctal 1979), small cave- 2 6.1959.1 ind. (CnislerA Hanak 1972), lofts of cartlc: If.5 1983:10 obs. (Horddek 
cl al 1995), 128. Ntfny Medzev, Surov valley <7391 ). 350 nv 30.7 1964 (MoSansky 1980), 129. Perlovi valley, Tokfireft 
gallery (7191). 600 m 27 12 1994: Isi (Pa cl a)). 13«. Prakovee gallery (7191), 400 m: 26 12.1993 Isi (Patenovsky 
1995). 131. Prakovee-Barbora gallery (7191). 700 m: 4.3 1995. 3s:. 132. Prakovce-Hufno, gallery (7191). 400 m 

27 12 1994: Isi (Pa d al.). 133. Priechodny kanill gallery (7290).800 m. 22 1 1994; 5si (Padenovsky !995), 12 3.1995 
tsi (Pa). 134, Pod Jahodnou gallery (7292), ca 500 av. 16 3.1985 Isi (Danko & Mihok 1989). 135. Sarkaoova dtcra c. 
(7190), 860. 26 2.1995 4si, 136. Stos, lofl of gamekeeper s cottage (7290), 400 m: 23.6.1994. I Isi (Da) 

Cicrna Hota MTS. (080) 

137. Bida A.la, Povalova c.(7192). 800 m: 76.12 1991 isi. 138. Kavvfany. Zkmiova c.(7293). 500m: 20 2.1994: Isi 
(Pa. TO. 139. KoUce-Crnnefsk* valley, lull (7293), 298 m 5.7 1943.25 7.1944.6 8.1957 (MoSunsky 1957.1980). 140. 
Koilcki Belli, Pod Vysokym vrehom gallery ("192), 600 m: 27.11.1983: I ind . 7.1 1984: I ind., 31 1.1985 2 :nd . 
4.3 1987; | md. (Danko&Mth<Sk 19R9J.4 galleries: 3.3.1964- 3 Ind. (Gander A lUnik 1972), 141. V Kyvaku e.(7l93), 
354 m 1.2.1987- 3si(Dank A, Mihok 1984). 6.2 1994 Isi (Pa). 142. ftu&n. Pod Kivcvmc.(7192).ea 550 m: 13.1.1985. 
I ind (Danko A Mihok 1989). 143- VcfkA I-odina, V Humrncic,(7l93). 420 m 6.12.1958 (MoSansky 1980). 

Male Karp My Mts (090) 

144. Bnkovd(7470), 320 m, gallery: 9.4 1958. I ind 21 I 1959 I ind, 10 3 1959 I md. (MatouSck 1961). 13.3 1984. I in 
ct.pl. 31 10.1985 I in capt, winters 1984 1990: 22 ebs (MiUkovit 1987. 1993). 145. Cervena bafla. gallery (7570). ca 
400 m winter 1993/94:9s>. 146. Ctrveoy Kamefi, cellar (7670), 339 m- winter 1993/94:7si. 147. Dorany, Ion of chapel 
(7570). 251 m. summer 1994. 30si (Lc), 148. Drlny c. (7470), 360 m. 8 12.1954: 2m, 4fcapL, 27.7.1955 Ini capt, 
I 9.1955- 10m, 6fcapi. (Vachold I960), 11.2.1961:4 md (Gaislcr A Hwiik 1972), 14.2.1984- 37 obs ,5m. If capt. winters 
1984-1990 43 obs (Mulkoval 1987, 1993). 149. JaWonica, cavern in a quarry (7370). 211 m 28.4.1958. I md. (Ma- 
louicft 1961). ISO. Kamrik I. military bunker (7868), 430 in. 26.11 1994 Isi, 19 1.1995: Isi, 23.2.1995: Isi (Nog? ] 995). 
151. K-rnzIk III. military bunker (7868). 43l>m: J7 11.1994. Isi (Nog?.! 995). 152. Klenov* c. (7470) 53 5 m: 16 10.1985. 
In*.capt .winters l984-l990-4obs.(Mudcov:6 1987, 1993). 153. Marifctka.loftol'church(7768),220m summer 1994 
2<i(Lc), 154.Medea* himregallery (7768),450 m-4.2.1995: Isi(LchotskyALchotsM 1995), 155. Plaveckir. (7569). 
240 m. 6 4 1955. Im, If capt, 27 7.1955 2mcapl,92 1956- 2m capt. 174 1957: 2m, If capt., 3.4 1958 Imcapt. (Va- 
chotd I960). II 2.1961: 15 ind,23.10.1964 3 md . 18 5 1965.2md (Gander & Hanak 1972), winters 1984-1990:48 aM 
(Muikuvif 1993). winter l993/'94-7 S i(Lc).l56.Stcpyc.(747l).428m winters J98d 1990* 6obs. (Mulkovif 1993), 157. 
Tmav4»kalac.t7469),500m.3.4 1958:2mcapt (Vachold I960),w:nic:s 1984-1990-3obs.(Mutkovifi 1993).26.2.1995 
4si (Lchotsky A l^hotski 1995), 158. Trnjuholnik c. (7768). ca 4fK) m winter 1993/94: 2si, 159. Zhnjin'cka c. (7768). 
400 m winter 1993/94: Isi (l.c), 160. TfcorenA mild ary bunker (7868). 300 41)0 m: 2b. 11.1994: Isi (No gu 1993). 

Tribed Mis (110) 

161. Jrlcnee, (7575), 514 m. cellar: 28.9 1967: 1m. castle 20.11 1968: Im. 5.7.1969: Im (I.igai 1986), 162. Zobor, 
Svoradovac.(7674), I00-200m: 22 6.1965*4 ind. (Ligai I9S6), 163. Verkyvrch(7376),350 400m, 15.7.1979 1 ind, 
food of fi bubo. R (Obuclt 1980,1985a). 
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StraZovskc vrchy Mis (120) 

164. Pod Jedl'ovnlkomc. (6877), ca 450 m 271 1966 3 :nd (Darola AStollimnn (974. Stollniann 1 %8a}.165. Pru^nska 
c. (6976), 590 m 10 2 1966 6ind (Stollmann 1968a), 166.Stalky,3caves(6878).530m 14 12 1980 2si,301 1982 2s: 
(Ob). 167. Zcmi-«kac. (6976). 525 m 12 21968 2 ind (Gaislcr A Hanak 1972) 

Mala Fairs Mis (140) 

I6&. durfiaaska c. (6978). 770 m 13 2 1968 I m.l (Ciuslcv A Hanak 1972J.169. J-nfkov.cellar (7077), 536 m 22 9 1955 
liocapl (Vachold 1960), 170. Strateneeka abyss (6879). 1200m 15 11 1978 liod.lhanat (Objeh 19S5a) 

VfeVka Fair* Mis (150) 

171. Renutdejn* c. (7079). 700 in 13 2 1969 3 ind (Darola A Obuch 1980). 172. Bystrkk* valley (7180), 750-800 m 
22 7 3978 1 ind, food of S alucc (Obuch 1985a. 3994). 170. Dolni Dedoiov* c. (7080). 720 rtl 28 12 1972 6 .ltd . 
267 3974 I ind (Darola & Obuch 1980. Obuch 1083). md .ihar.ax (Obuch 1985a>, Dee 1980 2md,Mov 1981 ! .ml. 
Dec 1982 I ind (Obuch (983). 27 U 1983 l&i (Oh), 174. DolndStlpovac (7079), 8? (in 27 11 1983 1st. 26 12 1984 
l«. 13 2 I9SS 2 m, 20 1 1991 2si,29 12 I9S3 lsi.4 2 1993 ]$i. IS I 1994 lsi.26 12 1994 2si(Ob).l?5. Dolna Tafia 
c. (7180). 950 m 13 2 1961 2 ukJ (Grote A Hanak 1972), 176. Harmancck* c. (7180), 826 m 12 2 1961 6 ind . 
28 2 1963 10 ind, 26 2 1964 2 ind (Gaislcr A Hanak 3972). 15 3 1995 3st (Ob), 177. llavranova c. (7079), 82o m 
March 1974 I ind , Dee 1980. Nov 1981 ) ind (Obuch 1983), * 5 and 9 -10 6 1976 2 m d . food of .5 ahtca (Obuch 
(985a, Obuch A Darola 1980), 29 12 1993 I si, 18 1 1994 I si, 26 12 1994 3si (Ob), 178- Horna DodoSov* c. ( '080). 
970 in 31 10 1977 Ini (Darola A Obudi 1980). 179. Horn* Sllpuv* c. (7079), ca 900 m 26 12 1994 Ifil (Ob). (80. 
Javurinne. (7080). 900 m 7 1 1990 6si,9 3l99l 5si,22 2 1994 9si (Ob), 181. Ma2aro4 c. (7079). 800 m 9 1 I960 
2ma cap*. (Siollmann 1968a), 17 2 1971 2nd ,25 2 1965 2nd (Darola A Obuch 1980). 20 1 1991 isi, 29 32 1993 fcn. 
18 I 1994 6«. 182. Pwlova c. (?OSO). 860 m 9 3 1991 l&i (Oh), 18.3. PiosoHna c. (7079). 800 ni 7 3 1974 2 miJ 
(DarolaA Obuch J980, Obuch 1983), Occ I »0 Jmd.NoV 1937 2 md . Dec I9S2 2 cird (Obuefc I9S3), 2? 11 3983 
hi.26 12 1984 2SI.23 2 1990 281.20 L 1991 tsi.42 1993 2*. 29 12 1993 2si. 18 1 1994 2si, 26 12 1994 2si, 184. 
Prl lundlc.(7180).ca 800m 19 It 1978 67 ind , food of S a!uco. 19 II 1978 5md .focdof5 aluco, IBS. Sacha I c 
(7080), 920m 93 1991 In. 22 2 1994 Isi. 186. Such*2e.<7080},900 m 22 2 1994 2 m. 187. Ziarna I e.(7080). 580 
m 9 3 1991 3m, 188. 2iarna 2 c. (7080), 600 m 28 12 1589 47 md . Ihanal, 9 3 1991 2si (Ob) 

Vysoke7hcry MCs ((82) 

18*7. Javorovi valley, Vetern4-Ciernohorak4nilnic.(6787), 1488 m 4 11 1993 lsi(Tc) 

Bdanskc Tally Mts (183) 

190. Bclianska c. (6787), 890 m: II 11 1955 Itncupt, 2$ 11 1957 Imeapi, 12 2 1958 Im. If cap! (Vachold, 1956. 
1960), 25 2 1995 Isi(Da.Pj) 

Nizkc Taffy Mis (190) 

191. Barania c.(7183), 890 m wmrer 1954/55 3 ind (Vachold 1961). l92.Bys!rlanskac.(7l83).566rri 20 1 1956 30 
md ,31 8 1956 Im. Ifeapt, 18 2 1958 5lni,36fcapS (Yacliold 1960), 5 3 1964 3macapl (Stallmann I968u.b). 12 2|fX«9 
97 md (Gutsier A Hanak 1972), I -6 2 J988 ISsi (Ha el al). 193. Demanovsk*c-(7083). 812 m 20 -25 2 l 956(Moi<m- 
sky 1980;, 194. Demanovska Tadova e.(70W). 84U m 18 1 1955 (Moiansky 1980). 195. Dradl* Padova c (7183), 840 
m wirier 1955/56 1 md (Vachold 1961), 196.Oknoc.(7083),915 m winter 1954/55 4m,ifeapt .winter 1955/56 5m. 
Ifcipl .winter 1956/57 4m,3fcapl.Winter 1957/58 2m,2frapt, winter 1958/59 Imeapi (Vachold 1961),28 2 1964 2 
md (Onislcr & Hanak 1972), 12 9 198? I md , food ef .7 aluc-o, SF (Ob), 197. Pod RaStou c. (7083). ca 820 m winter 
1958/59 2m. If (Vachold 1961), 198. Pul* c. (7083). 943 m winter 1954/55 2m, If. winter 1955/56 23m.4f. wilder 
1956'5“ 3m. 8f, winter 1957/58 I7ra, 12f, wmlcr 1958/59 16m, 141 (Vachold 1961). 29 I 1994 3 m (ko). 199. Sokolov* 
c. (6984), 1100 m 27 11 1976 I md,256 1977 I net (HoriJckclal 1979), 

Bramsku Mis (210) 

200. 1 }a d?ura c.(6991). 900 m wilder 1959 8 me , winter I960 12 md , winter 1967 7 nui (Pallidly 1967) 

2llmska ko'-lma basin (220) 

201. Rafec. cellar (6977), 455 m 21 9 1955 Jmcopl (Vachold I960) 

Homumlnarvska kolliiui basin (230) 

202. BoJnice(7277),290m. lollar.dcellars 1 9 1954 26m,20ft*pi (Vachold I960).easlle 16 7 19?!) 1 irui .foodof T 
alba (Obuch 3980) 
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Turiianska kotiina busir. (?40> 

203. niimica. (7019). 500 m. lortofcvang church: 14. and 16.7 1982: 23 obs (OriTjnbcrgcr 1983). summers 1992. 1993 
and 1994 ca40obs(0b)joflofcath.c*mrch Au? 1972 41*20 obs.. July 1982. 7hni, July 1973. 32 obs., loft of manor- 
house: Aug. 1972 50 obs .July 1973. 66obs (Obnch 1983), 204. NeepaJy.loft(7079), 510 m. 14.7.19*2. 7 obs.(Grim- 
jnbvTgcr 1983). 

I.iprovskA korlma bash (25)) 

205. Liskosski c.(6982), 500 m: 6.2.1970: 10 ind (Gaiskr A HanAk I972>. 

PopradskA kotlcna basin (252) 

206. llubka(6888), 6?0m dm.?. 1 md , food of T. afMSchaeffcr 1933). 

Horchronskc podoliC Mw. (270) 

207. HeltM, toft of church (7185), 740 m. 15.7 )994-1 obs (U1«>. 208. Mir niVo%« c. (7186), 770 m: 14 22968: 30 md , 
5.2.1970. 20 :nd (Gutsier A Han6k I9?2), 14.12.1994 6« (l)h). 28 2 1995 J 7si (Pj)» 209. V'«lk«vil» gallery (7|86),725 
m 29.12.1994.2»(Ub. ft). 

Sttavtnckc vrchy Mis. (300) 

210. AnlftMarajuvagallcry (7579),452tn winter 1974 hi(llhrinctat. 1995), 132.1990:! draidmd (Ho), Ill.BnnVy 
l. t gallery (7579). 590 nr 8 3 I98« 3si.7.2 1986 2si (Uhrin cl ul 1995), i 3.2 lf>90; I ind. (Ho). 212. Hanky ||. gallery 
(7579), 600 tr.. U 1 1994 lsi(Lhcta! 1995), 213. Hanky-Vincentgallery (7579). 560 m. 13 2.1990 l ind (Ho). 214. 
Ban ski $tlavnica(?‘79), 600 m June [888 (Fctricskd 1892). gallery [7 9 I954.3nrcapi (behold 1960),215. Bukovec 
gallery (7479). 510 in. 16 12 1982, 9 3 1989 4si. 27 I 1995 hi (Uhrm cl al. t995). 13 2 1990 3 ind dead (Ho), 216. 
Fkiriunku gallery (7578), 770 in 16.3.1984. 6*i. II I 1994 I3si. 27.1 1995 7si (Uhrm cC al. 1995). 2J7. HqdruSykr 
Jezero gallery (75781. 480 in lb 3.1984, 218. Jgnic gallery!7579). 5Wm 13.3 1984 I hi, 23.3.1984 I hi, 3 1.3.1984: 
9si. 5.4.1984: 9si. 5 2 1986: 5. 21.2.1986. 6s:. 1) 1 1989. 12su 10.1.1994- lOsi. 26 [.1995- I7si. 219. Klrilyi gallery 
(7479), 50C m. 28 10 1983 (Uhrm cl al. I995),220. Krirnvce-Kmi«ov(7679) l 33!) nr 12 12.1954 2m,) fcapl (toehold 
(960),Ul.KrasavijaskyaaPmi<75''9),720m: 154.1983 2si, 19.2 1984-5^.3.4 1984 2*1.26.1 !98fr2».9.3 1089 
3si. 222. Olovcni gallery (7579). 650 m: 27 1.1995: 3 m. 223. Pod Floriinkou gallery (7579). ca61>!) m. V I 1995 Isi. 
2J4. Pod Karaennyrn jarkoin gallery (7479). 410 m 13 2 1990: 3si, 10 I 1994 9si. 27.1.1995. 3ii. 225- RalKBSlrin 
gallery (7579).810 m 16.3 I9S4 hi (Uhrm clu|. 1995). 226. Rc-pIHe gallery (7579), 450 m 27 t 1995 lsKUbctal.). 
2 27. Sklenv Tcplice, (7479), 360 m. small cave (VbSiircrvA c.) 15 9.1954-80 obs (toehold 1960), 19.2.1984 5si,l54 1983 
2si. 3 4 1984- 2si. 3 8 1984 2si. gallery-3 4.1984 2si, 22& Schopfer mine (757$), 320 m 2IJL1995 30st, 229 Star6 
MeMo gallery (7579), ??0nrOct 1983 hi. 230. Windiwlilealen gallery (7579). 510 m 8 3 1984 3 m. 231. ZJatf Sldl 
gallery(7578), 51>0m 28 10.1983.122 1984 hi. 13.2.1990:Ssi. 10.1 1994.d S i.26.1..995:6s»,232. ihlyslftl 11. gallery 
(7578). 500 m: 27 I |995 6si (Lbrm ct al !995). 

Kremm eke vrchy Mis. (310) 

233. Dolni Ves, tower ofehurch (7379), 420 m 30 6 1955. Imeapt .234. IhriCJofi of church (7379), 419 ra: 30 6.1955: 
4rrtcapl. 235. Jaslrabi.lof) of church (7379), 415 m: 30 6.1955. lir. capi.,236. Kremnica, cellar (7277). 550 m. 2.7.1955" 
lm rapt , 237. Slaski (7379). 426 nv 1.7 1955: llfobs (all behold I960) 

KrapinskA pfanira Mis. (350) 

238. Bzovik (7680). 420 m: 3.6 1956: l ind., 2.19. KotfolnA Moravee, cellar (7879). ca 400 m 2 6.1955 Im caps., 240. 
Krupina-cellar(7680). 262 m. U I2.19S4. Imeapt, 241. Mufovarcc,cellars(7780),400nv. 21.4.1954- 3mcapl.(Va- 
die Id 1956, I960). 

Zvolcnski kodina basin (360) 

242. Dubravlca, tod ofehurch (7381), 440 in 10.6 1993 3 obs.. 243. Zvolen, castle(7480). 293 m I4_5.I987: 2 md 
(Uhrm 1994). 

2iarska kotlina basin (380) 

244. Cabrad(7781).300 nv8.6.1961: Im. I f capt. (SloUmann 1%8'«), cellar 18.7.1954. imeapt..church 18.7.1954 60 
obs. (Vachold I960). 

LuienskA kotlma basin (392) 

245. Hallf, led of castle (7683). 274 m: 29 6.1982- col,my 10 fG (Horffick cl al 1995) 

Rimavska kotlina basin (393) 

246. Gerarrska Panics, cower of church (7588), 194 m 27.6.1982: l*i (HoraCckd al 1995). 247. Hutnimiska j.(Roz- 
10iry)c.(7487). 198 m: 10.5 1995’ 2 obs (Uhnn A Benda 1995), 248. Pc5k<Sc.rJ588),2IO m: 27 6 1982 1 si obs ,2 si. 
net. (HoraCckclal 1995). 10 5 1995. 1 obs . (Uhrm A Benda 1995), 249. Pcsk6n.c.(7588>, 200 m: 27 6.1982- l si (Ho). 
250.Teplfvrch(7586).2i4 nv. Aug. 1898(Topa! 1954).May 1981: I ind .foodofA ofw(Obueh 3985d). 2Sl.T»rn»r» 
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(7587), 183m ioftofcbrldfioujc;276 J«f2:8-JOotM. Aj.Joflofcwng.church:27.6.1982: Isi/Honk'eJccfa! 29951.252. 
VeHul V Mali e. (7588), 200 m: 6.3 1993: 2si (Uhrin & Benda 1995). 

KoSickA koitina basin (400) 

15.1. Fintice. loti (6993). 27(1 m May-Aug 3970 I ob« (PaliMhy 1971), 254. Kocerovc, loft(7194), 320 m Aug I98S 
several obs. (Danko & Mihdk I989),5 8 1987 I f (Da). 255. Kterrovsk* PfkIW, Iuft(7l94). 328 in May Aug. 1970 10 
cb» ,256. Ortni. loft (7194). 367 ni May Aug 1970' 46obs .257. Ru>kA Nov* Ves, left (7093). 430 m: May-Aug. 1970 
8 obs.,2S8.5ariJskA Bohd«novce,lolU^193).225m.May Aug. 1970:35 ohs..259.Z6banW, loft(7093), 320 m: May- 
Aug 1970 lobs (PM«rhy 1971), 260. Zarnov, loft (7491), 210 m 19.5 I960 (Mofansky 1980). 

Burda Mrs (420) 

2 61. hovifovjkc k opct gaIJcrics(8178), 380m 15 10.1955: 3m. 4f capr. (AfechoW 1960). 

Ccrova vrehovina Mis. (4.30) 

262. Labyr intov A jaskyfta c. (7885). ca 550 m. 2 6 1995: 2 obs. (Uhrin & Bends 1995), 263. NvAryho c. (7885). ca 550 
m: 2.6.1995 I obs., 264. Stipovc.(7885). ca 500m: 9.7.1994 Isi (Uhrin & Benda 1995). 

Slanskc vrchy Mts (440) 

265. Banskbloft (7195). 350 m. summer 1995:4st,266. Cabovloft (7195), 210m: summer 1995. lsi(Pjcnb5k i995).267. 
Dargov, gamekeepers collage (7295), 320 m: 21.6.1994 I &i (Da). 268. Dubnik,(7094),ca650ni; 21 galleries. 28 2 1987 
2 s; (Danko &Mihok 1989), gallery no I 14.3 1989 I si. 1.2.199-1: Is:, gallery no. 2.16 1.1990 1st. 19.2.1992.1 si, gallery 
r>o. 3 (700 m) 13.2.(991.1 si. gallery no. 4 (700 m): 10.12 1992. Isi, 1 2.1994. 1 si, gallery no. 7 (750 m) 11.12.1992 5si 
(Da).6 12.1993.6si(Pi), 1.2.1994.6si,gallerywithoutmark(?0Om) 13.2 1951 2$i, 19.2 1992. Isi. 1.2.1994 lsi(Da), 19 
galleries. Feb 1995: 12si (Da. Pj), 269. KokoSovce-ZlalA Baria loft. (7094), 4C0-5C0 m 3 8, i988. I obs. (Kaftuch & 
TakM 1988). 270. Lritiav. mine (7094), 750 n Feb. 1994. I0sj. 17 121994:109si (Da. P|),27t. Ubanka. mine (7094). 
625 m. 4 3.1987:2obs..March 1985. 13 obs..Feb. 1986 82 obs.. Jan.-Feb. 1987.139cbs. (Danka&MihAk 1989). 6.1 
12 3.1988. 164si. 29 I.—12.3.1990 20Ssi. 8.2.-1.3.1994- l43sj,Jar. 1995 24lsi (Da. Pj), part Apolbnia 19.2.1992. 2si, 
10 12 1992 2 m (Da). 6.3.1993 Sri. 6.12.1993 I2 s i (Pj). 272. MaliSimonka. mine (7094),880 n: 14.3.1987. 22si,2fa 
(Danko&Mih6k 1989), Jan 1990: 12si (Ti). upper par. only. 11.12 1992- 34 S i, 3.3.1994 80,12.1.1995 46si (Da. Pj). 
273. OpInA, loll of house (7094). 340 m 7 9.1993: 1 obs. (Pa). 274. SJanilk, loft <7194), Ion ,n July 1972. hundreds of 
ind., 16 5.1976. do*m* ob* (Danko A Mihek 1989), 275. Zamutav{7094),4fiOin, galleries. 3 12.1957 3si. 27.2.1993 
4si,2s 11.1991. Isi.6 12.1993 3n.6 3.1994 2s»,20 U.1994:2ri. 10 17 1994-2sl.6 1.1995:3si.232.)995:3s3 (Pjenfik 
1995). 276. Zlata f gallery (7094), ca >uo m. (2 1.1995 Isi (Pj). 277. blantka Huta, military bunker (74‘J4), 

525 cn: I7.u2i» 7.1964: colony of fa and j (.MoSunsky 1980),278. Zehfla.lotl (7094), 426 m. 3.8.1988: l6obs: lf(Kaftuch 
ATakii 1988). 

Pova&kb podolic Mts (490) 

279. TYentln (7174). 211 m: June 189,8 (Vachold 1960) 

Oravska vrehovtna Mr* (590) 

28(1. Oravsky Pod/ini ok. castle (6782), 613 m June 7 (Kocyan 1887) 

Pieniny Mts (600) 

281. Akvamilkac.(6688).756m II II 1955:10md (Vbohold I960), 2 3.l%3:3 ind (Gaislcr&Hunak 1972).26 7.1972 
4mnet.(Ilorai'ek dal. J979). 15.7.1975 J4J.jncL(Sli»JhnannAftandik 1979).23 -24.7.1993 9ma, 1ftnet ,30-33.7.1975 
Imnct (BArta .978). I7J.1994. I52ri, 18.6 1994 42 torpid. 1 12 1994: 358m, 27.2 1995. I45si (Da, Pj), 282. £ erven > 
Kliltor (668ft), 465 nv 15.7.I975 1 801' (Barra l978.St(illnusnn A Rajultk 1979). ground floor room of monastery: 12 7 1994 
15 obs. loft of monastery. 12.7 1904: 33 oh* , loft of restaurant: 12.7 1994.62 obs (Da,Uh),283. Lnaka. loft ofchurch 
(6688).4S5 m: 15 7.1975- 14f,juv. (BArta 1978), 12.7.1994 21 ob* (Dj,Uh).784. StrAAuny,loft (6689). 650 n> 15.7 1973 
5f, 3j (BArta 1978). 285. VrJ\v Upnlk, left of church (6689). 580 m 15.7. J 975- Im (Dina 1978). 12 7.1994. 4 obs. (Dj. l'b> 

Cergov MU (620) 

286. CervenA voda, loti (6892). 500 m May Avig. 1970 4J obs .287. HriMlirky, ioll(6893), 757 m: May Aug 1970 6 
obs . 288.MHpol. loft(6892), 5«0m: May-Aug. 1970* 31 obs (Paltfthy 1971) 

Spiiska Magura Mts (660) 

289. Haligovce, loft of church tower (6688), 60C m 12 7 19-74. 2 obs. (Da, Uh). 

Levodske vrchy Mis. (670) 

290. Breaovica, lofi (6891),455 m May Aug 1970: 36 obs , 291. Kamcnica, loft (6891), 490 m. May-Aug 1970: II 
obs ,292.Tlchy Potok, loft (6890), 520 m May-Aug 1970: 72 obi. (PalASlby 1971), 14 10.1990.2ob>: 1 net (Fu.Pa) 

SpiSskoSaniskc mcd/'.horie MU (690) 

293. Star A llubovAa, loft of church (6990). 545 nv summer 1974 100 obs (Stollrwnn & Rar.dik 1979). 
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Saniski vrchovina Mu |700) 

294. Bajfrovee, lof) (6790), 345 m- May Aug 1970: 26 obs. 295. Bxenov, loft (7093), 300 m May- Aug. J970- I obs.. 
196. balov, loft (6891),420 m May-Aug. 1970 10 obs., 297. Hendrichovc?, left (6991), 4?0 m May Aug 1970 36 
obs.298. Hrrnumuvre.loft(6992), 460 m. May Aug. 1970 1$ ota.2*9. Jonov, lofl 17093).305 m. May Aug 19?C 2 
obs . 300. Klcnov.lull (7092), MOnvMay-Aug. 1970:35 obs. (Pul&Siby1972).301.Lipovce, loII(6991), 585 mrsumcr 
1959. 60 obs. (PalAdhv 1967). Aug. 1970: 70-80 obs. (Danko Si MihAk 1989), 302. MoHurov. lot) (6893). 365 m: May- 
Aug 1970: 2 obs . 313, Niiny Slavkov, loft(689l), 510 nv May-Aug 2970 37 obs.. Jfl4. Raiilany, Joft (6992). 35«ni 
May A«.g. 1970 16ohs.,305-Renfilov,loft (6992),615 ni. May Aug I970‘ J06obs .306. Kokycany. loll(7092), 315 
in May Aug. L970* 45 obi. 307. RuJkovnny. loft (6891). 370 m May Aug 197V- 6 obs., 308. Kn»k* PekTany, loft 
17093), 310 nv May-Aug. 1970: 12 obs , 309. Strok*, loft (7091), 510 nv May-Aug. 1970. 3 obs , 310. Torysa, ’.oft 
(6891). 420 m: May-Aug. 1970 16 obs., 311. Uzovskv Salgov, left (6992). 375 m: May Aug. 1970, 312. Zipov, loft 
(7092). 300 400 m; Mav-Aug. 1970: 42 obs (PalaSlhy 1971). 

Vihcr!atMls.(7J0) 

313. Jawnov. gallery'7198), 360 m 1.11 1973- 2 ind. (Danko & Ow.cS 1976. Danko & MiMk 1989), 10 1.5978. 1 -.ml 
(Danko AMlhflc 1989), 134 1988’ lei, 24.1 1989. I cap!, 8 2 1989- I si (Th), 22 2 1989: Isi (DaX 27 10.199.1 - 1 si (Th>, 
10.1 [994. I si (Da). 314. ftndhorod’, loft of church (7199). 140 m 17 6.1976 20 ubs. (AridCra c( >1 1*252. Hoi.'iCck cl al 
I979).3I 7 1991 min 73obs. (Da),3JS.Remetjk* Himrr, loft (7199), 3U0m. 3 7.1984-1ob>.(l>onkf>&MihOk 1989), 
316.S«r(t±»kc-Krivu5l’aay.gjIlcry(7197)250in Dec 1982 I ind., Nov. 1983* 1 :nd , Dec. 1984- 1 obs. (DankoA Mihdk 
1989) 

Qndavska vrchovina Mis (740) 

317. Delrik.loRorcbiirch (6995), 34()nv 30 7 1987:12obs., summer 1995 9»i,3!8. ftunfto! loft (69951,200 m’ summer 
J995’ 25si (JherZAk 1995), 319. Geraltov, loft (6893), 505 m: May-Aug 1970: I obs. (Paliithy i 971).320. Maliatfka. 
church (6995). 240 m 8.6.1994: l.lsi (Pj).summer 1995: 9si (PjcnC4k |995>. 

Beskydski predhoric Mis (760) 

321. Be Aa tin a. loft ofchurdi (7199), 400 m 3.8 1994. lOobs. (Da),322. Petkovee loft (6995), 230 nv summer 1995:3 !»i 
(Pjcndflk 1995), 323. Husky HmhoveC, lower of church (7100). 280 m’ 3.8 1994 40 obs . 17.6.1995: Colony (Danko 
1995). 324. Skrabskf loft (6995), 160 m summer 1995’ 7«. 325. VAvrfeec, church (6995). 300 m: 10 8.) 994. 30 obs , 
summer 1995 15 ii (PjCnCik 1995). 326. VySmS Hurka I. c.(7100).400 m 15.4 1973 l ind. (Hochmuth & Zanvir 1976). 

22 10.1994’2si, 4.2.1995’ 1 m (Da). 327. VySnv Zipov, cellar (7095), 155 nv. 21.4.1994’ 14si. 15 11.1994: lsi(Pj). 

Porskdni2iiia lowland (770) 

328. Verkt Lcvfere loft (7468), ca 120 m. summer 1995: 3si (Kdrlhy ci al 1995). 

Podunajsko roviiui lowlar.d (790) 

329. Bodlky, loll (8070). 118 m: 17.8.1963:34 ind (Dudich 1964J. 

Kitnunska pattork jlina Mis. (802) 

330. Pod Hr*duct r- (7576). 190 nv 21.6 1969’ 2ft 331. Oponke (7574). 168 in. 29 6 1969. 2 md, 332. Podhorany. 
(7574), 100-200 m 20 7 1969: 1 ind., 333. Toporilanky, loft of castle (7576), 220 m 25 10 196’. 2 Ind (LigsS 19S6), 

334. Uhrovet (7276), 25(1 m March 1899 (Vachold 1956) 

HrorvskA puhorkuline Mis. (804) 

335. Nina cellar (8178ft 110m: 15.9.1955: 2mcapt. (Vachcld I960). 

Ipcrska piberkaMi'a Mis (805) 

336. lladzanv.cellar(7779).210m’ 199.1954: Itncapi (Vachold I960).*9 1987- lsi(Uhriiic:al 1995) 
VycluiOoKlovenska pahoricatma Mu. (810) 

337. J®v». loft (7198), |40 m. 8 8 1973:1 obs- (Danko, Mihok 1989), 338. KoromPa,*>ld null (7299), 290 m i 8 1994 
20-3(1 obs.(DA). 339.ScdlbU loftotchurch(7096), 160 m: summer 1995 lsi(PjcnC4k 1995). 340. SUnkovec. loftcf 
church (7295), 140 m: 2 6 1993-1 si (Pj.Ku),341. Zamutov, Pod Baranom gallery (7094), 3SO m: 27.3.1993: 7si.6.12.1993 
27SI.92 1994: l.lsi, 19.4.1994:49si. 1.9.1994. 21 si, 29.9.1994; 4 7si, 5.10.1994 66si. 8.10.1994: 6tsi, 16.10 1994: 6fci, 

23 10 1994- 72si, 6 11.1994* 62si, 10 12 1994: I5si, 6 1.1995. ]<1si (Pjcrt&k 1995). 

Vych&dciloveoska tnvir.a Lowland (820) 

342. B rebus, small cellar (7596), 140 m. 20.2.I9RR 1 ind. (Da). 343. Maly Horti, cellar (7697), 100m. 10.10.J955. Im 
capt (Vjcliuld I9W). 344. Slredan. Bodrogom cellar, (7696), 100 m ! 1.10.1955: 3ni capt. (Vachold 1960), 26 5.198ft. 
2 ind. (Hor# ck & Ccrwnjr 1984) 
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Without complcto data, unclear and unva]id findings: 

Muiinsfca planum Mis.: MaraK, souicc of water-supply (7286), ca 400 m: <Jal ? (Vachold 1936), Mal6 Karpaty Mis : 
Hul.ovA. jjamckccpci s ooltage(7470), 320 n: !938 I960 CMatoukk & MalouSck 1962), RoMavskAkotlinabasin: KoMava 
(7389), 318 m: dal/' (Topal 1954). Slovcnsky k:as Mts. Erfta c. (7391). 500 m: dat.? (Vachold 1957). Marciho c. 
(7390), 852 nt dal ?(Vachold l957),Moldava(739l),220nvda«.?(Vachold 1956), Male Karpaty Mis.: Drinyc. (7470). 
360 its- da'.? (Vachold 1956). Pajltun (7768), 486 m: del? (Fermne 1949). Trlbod Mts.- Zobor. Svoradova c. (7674), 
too 200m: 1974: several ind.(Kr:5Hn 19*6). Strafovskd vrchy Mts Sarkaniac.(6877). 590m: winter? (Darola, Sloll- 
maan 1974), VclliAFatra Mts •DolnATufiia(7!8G),95Qni. dal?(Fcmnc 1949), Nctoplcrlac. (6981), 500-600 m dat'' 
(Hochmuth 1976). Zivalovi na Metkove c. (698I), 900 m: summer > (llochmulh 1974), Bclianskc Tatry Mts Bdlanska 
f- (6787), t!«»t? (behold 1956). Ni/ioTalfy Mrs. BystrisnskH c. (7183), 366 in: dat.? (Fcuanc 1949), Hormniitnaitska 
ko:lui» be»m Bojuicc (7277), 290 m dat 7 (Vachold 1956). Sliavmckc vrchy Mts: Banska Stiavnica (7579). 600 m: dat? 
(Vacbokl I960), 2:arska ko’.lina basm Cabrwl (7781), 300 m: dat. ? (Fcrianc 1949), KrcmnickC vrchy Mis Baiiokiva 
Lchotka (7379). 390 m: winter ? (Vachold 1956), Knaortn (7376), 370 m winter ? (Vachold 1956), Stars Kramnidka 
(7475), 293 m: winter? (Vachold 1956),Spi?ska-.<aniiskcmcd7ihoricMts Ruski VoTa, loft (6701). 515 m: dat ’(Stoll- 
mamt& Kandfk 1979). 

Distribution 

R. hippusideros is a common species, widely occurring in Slovakia (Fig. 2). It has been recorded 
in 344 localities (115 mapping squares, appr. 27.2% of territory) in 52 geomorphological units 
of Slovakia. Its occurrence is reported also in the oldest papers dealing with Slovak fauna (e. g. 
Jeittefes 1862, Pctricsko J892, Top^f 1954, Kocyan 1887, Mehely 1900, Stan£k 1932). Jt seems, 
that in R. hipposideros, an affinity to karst areas is the lowest from all three horseshoe species 
occurring in Slovakia. Only 194 (56.4%) of all localities lie in this type of landscape. Most of 
localities are in submountain and mountain karst regions and/or neighbouring large karst land¬ 
scapes (viz., Muranska pianina Mts. * 34 localities, Revucka vrehovina Mts. - 29, Slovensky 
kras Mts. - 45, Male Karpaty Mts. - 17, VcFka Fatra Mts. - 18) and in the mountain regions rich 
in old mines and galleries (Stiavnicke vrchy Mts. - 23 localities, Slanskti vrchy Mts. - 18). 
From these regions, both nursery colonies ard winter records are available. Another group of 
localities comes from the regions in which the winter records arc missing due to lack of appro¬ 
priate sites and the species was recorded exclusivelly during summer period in loft spaces. Namely, 
it concerns of several lower mountains or basins (e. g. Revucka vrehovina Mts., KoSicka kotlina 
basin, Slanskc vrchy Mts., Piemny Mts., SariSski vrehovina Mts.). The records from lowland 
regions are extremely rare (Borska nizina lowland - 1 nursery colony, Vychodoslovenska nteina 
lowland - 3 findings :n cellars from winter or transient period, Podunajski niima lowland - 1 
nursery colony) which can be explained with a lack of suitable hibemacula, i. e. the factor which 
is supposed to be of a considerable significance. Nevertheless, in just similar lowland regions of 
southern Moravia, this species belongs to the most numerous bats (Gaisler ct al. 1988, 1990). 
Surprisingly, it absent in the mountains of the external range of the Carpathian system (e. g. 
Bielc Karpaty Mrs.. Javomiky Mts., Ondavsk^ vrehovina Mts. and Laborecka vrehovina Mis., 
Bukovskc vrchy Mis.) 

Altitudinal range of all localities in Slovakia is 100-1488 m a. s. I. (Fig. 4) and most of them 
(66,2%) lie in 200-600 m range. The species was also recorded even above the tree line in the 
winter period in the Vetema-Ciemohorska cave of the High Tatra Mts. (1488 m) which is the 
highest point of occurrence of this species in Slovakia. The highest summer record comes from 
1200 m in Mur&nska pianina Mts., where one active individual was observed in a small cave 
Nad Kamennyin morom. 

R. hipposideros was found in the cave thanatoccnoses (11 localities of the Holocene age) and 
in owl pellets (11 localities, mostly of the Recent age, from Strix aluco , Bubo bubo and />7o 
aiba) (e. g. llor^ek 1976, Obuch 1985a, c. d. 1989, 1994, 1995b, Obuch & Uhrin 1995). In the 
cave thanatoccnoses it amounts to 6.3% (Obuch 1995b) on average. A high percentage in the 
sample from Netopierov cave in Muranska pianina Mts. (94.9%) corresponds to numerous col- 
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onies found in this cave :n 60s (Vachold 1955, Gaisler & Hanak 1972). In ow! pellets this 
species is quite a rare (5. aluco - 0.04% of all mammals, T. alba - 0.2%. B bubo - 0.005%). 


Tab 3. Rcwicv of rccapnired individuals of R. /uppamknix bunded in I.ibanku mine {No. of individuals banded ■ percentage 
eftcaplurcd individuals) 


Years 

No. ofR hipposidcrvs 
banded 

198? 

1988 

Recaptured bais 

1990 

1994 

1986 

79 

58/35.4 

18/22 8 

8/K) 1 

5/6.3 

1987 

104 


32/30.8 

15/14.4 

6/5.8 

J988 

106 



18/17.0 

6/5.7 

kotnl 

289 


27.3 

14 1 

5.9 



6l S9 70 79 IS 91 9i 94 95 5* fcl A9 70 10 91 95 94 95 



Fig 6. Changes in abundance ofRhinolophus hipposidem* in some hihcrnacula: A - Kostcilikcave. R -1 ■.tdrlansketio cave. 
C - Michnovl ccva, D - Nciopicrev cave, E - Ardovskd cave, F -Coitova dicra cu vo. O Dnenoveeka cave. H - HaiavskS 
cava, I - Jasov&ki cave. J Li&ia dicra cave. K Majkovu cove, L Miluda cave, M- Libanka cave 
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Ecological notes and changes in numbers 

Oul oi' hibemacula (n^l?2), 108 (62.8%) arc natural caves. 54 (31.4%) are galleries and old 
mines, 5 (2.9%) are cellars, 3 (1.7%) are military bunkers and 3 (1.7%) arc unspecified winter 
findings. An average number of individuals in a winter roost per one check is 22.1 ind. (310- 
650. n=475 checks). The most populated hibernacula were Koslolik (February 1955 - 650-700 
ind.) and Nclopicruv caves (winter 1954/1955 - 540 ind.) in Murar.ska planina Mts. In Ncto- 
pierov cave, an average ab undance in 1993-1995 period was only 8.9% of the abundances i:i 
1955 anti 1961 years (Fig 6A, D) (Uhrin 1995). Al die present time, the highest abundances 
were found in Michfiov& abyss (max. 223 ind.) and Libanka mine (max. 241 ind.). 

The summer roosts of R. hipposuletvs are of a greatly di versed type in Slovakia. Most of them 
can be characterized as loft spaces (122 localities, 57.0%), including lofts of gamekeepers cot¬ 
tages and other forest buildings (4.7% of all summer shelters), lofts of churches (including 
towers 2 J .0%) and lofts of castles, monasteries, and similar houses (7.9%). Also caves arc often 
used during the summer period. 55 records (25.7%) of solitary individuals in such a type roosts 
are available. This corresponds to previous data (Gaisler 1 963) but. in contrast, nursery colonies 
were not found in caves during the recent period. The other types of summer roosts include the 
pseudokarst caves (3 localities. 1.4 %), cellars (16,7.4%), roasts of nursery colonies in ground- 
floor rooms of buildings (2. 0.9%), galleries (3, 1.4%), u military bunker (I locality, 0.5%) and 
unspecified summer findings (12. 5.6%). It seems that in the recent period almost all the popu¬ 
lation of R. hipposideros lives aynanthropically during the summer period. Phe abundance re¬ 
corded in loft spaces varies from 1 to 106 individuals (average is 19.0 per one clieck. n=!30 
checks). The largest nursery colony was found in SianCik village, where in July 1972 the colony 




F:g.6.(cynlmucd) 
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of hundreds of individuals was observed (Danko & Mihok 2 989) Roosts m ground-floor rooms 
of buddings are worth of mentioning (Ptenmy Mts Gervcny KlaStor, 12 July 1994 - 15 ind , 
Vblovske vrchy Mts Medzev-Cendei, 9 Sepi 1994 - 12 ind , Revucu 11 Scpi 1995 - I uid) 
These shelters may correspond to warmer caves l*rom 152 netted individuals, sex of 133 was 
determined 94 were males (70 7%). 39 females (29 3%) Tne structure uf these samples was as 
follow 57 ma. 13 ms, 14 mj. 10 m. 13 fa, 7 ms, S tj, 14 f 

The long-term changes of abundance in this species in 13 hibemacula controlled over a 
longer period arc shown in big 6 Except for eaves Koatolik and Netopierov, where the drastic 
decline at the beginning of 60s was caused probably by human impact (banding), die abundance 
of Ibis species seems to be stabilized or increasing at least in the last study period (i9S0-l995) 
Simdar results were published also in Moravia (e g Relink et al 1994, HauerovA et ah 1939, 
Gaisler 1991, Zima el al 1994), though the decrease may continue in other regions even in 
eighties (Cervenv & Burger 1990) similarly os la west Europe earlier (e g Roer 1981, Sehobcr 
& Wilhelm 1984) 

Banding results in R hsppusuieros in Slovakia were published by several authors (Hanak el 
al 1962. Gaisler & Hanak 1969, Danko & Mihok 1989, Pal*§thy 1987) Here we present other 
unpublished data In 1978-1994 we banded 357 individulas of R hspposideros Wc found move¬ 
ments between hibemacula and summer roosts, between hibemacula and a repeated recovery in 
one hibernation place 


N 321 

banded 28 2 1987 

-Pubnik.gallery no 5,railc(Da) 


checked 23 4 1994 

- vySny Zipov. casltc, 7 years 2 months, 

12 km NE(Pj) 

N 381 

banded 28 2 1987 

rx-bnik.gallery no 7.malc(Da) 


checked 12 3 1988 

- Dtibmk, Libanka mine (Da) 


and 11 12 1992 

- Pubmk, gallery no 7.4 years. 10 months (!>a) 

N 432 

banded 14 3 1987 

- Mali Simonka mine, leirmic (Da) 


checked 12 3 1988 

- Libar.kamirc(Da) 

N 956 

banded f 12 3 1988 

-Ijbanka mine, female (Da) 


chocked 8 11 1992 

- Zamutov. Predny iaz (Pj) 

N 207232 

banded f22 2 1986 

- Libanka mine (Da) 


checked summer 1986 and 05 03 1987 

-Kcccrovcc. 10kmSSW(Sy) 

N 20739 

banded 6 2 1986 

-Libankamine (Da) 


checked 7 9 1993 

- Opina, lolt ofhcusc, 6 km SSW (Sy) 

N 207266 

banded 22 2 1986 

Libanka mine, female (Da) 


checked 21 4 1994 

- VySny castle (Pj) 

N 226289 

banded 24 1 1987 

- Libanka mine, female (I)a) 


c4iccWwl>8 I9VJ 

- Kecw'.wec. lolt ofho\isu(Sy) 

N 226454 

'winded m 31 1 1987 

Libunkumine. malc<L>n) 


checked 6 12 3993 

-Zamutov, rrainy Ibz(Pj) 

\ 226464 

banded 31 1 19S7 

- Libanka mine, female (Da) 


checked 12 3 1988 

- ibidem (Do) 


and 19 4 |994 

Zamutov, gullcry no 4(P|) 

N 234280 

banded 14 3 (987 

»> Main Sitncnka mine, female (Ta) 


checked76 3988 

- Skiiroi, lott of gamekeepers cottage, 34 km S (Da) 

N 226314 

banded m2 1 1987 

-Ijbanka mine, male (Da) 


chocked 1 3 1994 

- ibidem (Da) 

M 962424 

bunded 9 3 1985 

- Lihanka mine. mule (Da) 


checked V9W>. 1987,1988 and 22 2 IW4 

-ibidem (Da) 

N 207263 

banded 22 2 L986 

- Libanka mnc.malc(Da) 


checked 24 2 1994 

- i^ftiny.mmc(Da) 

N 707491 

banded ? 2 1986 

I.ihanka mine, female (Da) 


checked mycuts 1988.1990,1991 

- gallery no 3 (Du) 


and 3 2 1994 

-Libanka. gallery C (Da) 
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N 236461 


banded .3.3.198? 
checks 29.12 1992 


- Tomaiova cave (Pa) 
ibidem (Pa) 


Review of repeat returns of this species in Libanka mine is in Tab. I. The portion of recaptured 
bats was 14.4% after 3 years, 10.1% after 4 years, 5.7% after 6 years, 5.8% after 7 years anil 
6.3% after 8 years. 


Rhinolophus euryate Blasius, 1853 

Survey of the records 

Muranska planina Mis. (021) 

1. Kosfolik c. (7385),479 m: 3.2.1955:40 obs. (Vfechold !9S6, I960). l5.2.196l:2ind.(Hanak&And£ra 1980). 30.7.1970: 
lma(Hanak&Andira l980.KoiMokciat 1979). 

Rcvucka vrehovina Mts. (040) 

2. Burda c. (7486), 380 m Nov. 1970 (G jli£ka 1975),3. ChvalovsM c.(7486). 250 m: 10.7.1981: 12 obs. (Hordick cl al. 
1995), 30 5.1995: colony 80obs.. 4. PodbaniJte c. (7486), 352 m. 31.5.1995: 5ms, 3ma, lfs nci. (Uhrin & Benda 1995. 
Uhrin ctal. I996),5. Vtfki Drieneanskd c.(7586|. 280 m: 23.2.1979 1st (Ho), 6.8.1980: 1 si. obs . 25 net.: 5ma, 2 ms. 6fa, 
6mj, 4(j. 2si, 7.8 1980: 2mo, 5larct.(Hor4£ck&Ccrveny 1984), 8.8.1980: lOncf.: I ma, 2ms, 4fa, 2fs, I si, 7.7.1981: Im. 
2fnct..scvctalobs.. 14.5.1983: Sm.3f net (HortCckrta!. 1995).! 6 1995:20-25©bs .5.6.1995.3faG net. (Uhrin & Benda 
1995, UbrinctaJ. 1996), 2.6 1995 and 12.6.1995 23 ind., lhanai. (Obuch 1995b), 11.9.1995: 100-200 obs.: 2mj, 1ms net 
(Uhrin it Benda 3995, Uhrin ctal 1996). 

Slovcnsky kras M«5. (060) 

6. Anlovtka c-(7488), 314 m: t4.J0.1954:150-180 obi. (Vuchold 1956, I960), 14.9.1955:4m. 8fcapt, 18.3.1956:2m. 
2fcap'_, 28.6.1956: 60-80 obs. 8.2.1957: 2m. 16.2.1958: lm (Vacbold 1960), 9.12.1956: 28 ind., 4.3 1963: 300 obs. 9 



Fig. 3 A. Distributional patterns of Rhinolophus euryale in Slovakia For explanations see Fig. 1 A. 
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capt., 20.5.1965:10 tnd., 19.2.1968’165 ind, 13.2.1969:61nd. (C.aiskr & HanJk M2), 15.8.1970: lms net. {Morttek ct 
al iy?y>. 20.2.1QgO: 15 20r*.s , 2 2.I9SS: IteifHoctal.), 14.11 1991:58i(L’hHn 199*). 20.1.J993’6si. 163.1995: Mm 
(U lt), 7. Ceiiowi diem p. (75Ji8). 370 m: I9.5.3965 5 ind. (Giii&lcr Sr, Ilanak 1972). E2.fi 1970:42m. Ifs ncl. (HOraCck cl 
al 1979), 20.2.1930: 20ai(Ho). 17.9 !988; 3 ebs, 11.6.1992. lOmanct (KyraCckctal 1995). 17 8.199?; 12mj. IJj. Im 
net.. 19.8.3995: Ima, lOmj, lfj, Isi ret. ('Jh ct al.), 6.30.199) 6ra. J6mj. 2ms, 9fs. 6lj. 2fc net (Zu ct al.), 25.4.] 994: 
35ma. 2ms, Ufa. If* net (Uh), 36 2 3995: Ui (llh ct al.),8. Domiea c (7588), 339 m: 21 4.398): 2 rtis., 31.6 3992: 5si 
abs. (Hgrttek el al 19*95). 21.4.1983: 2 ob* . 8.2.1988 fci (Ha). 23.10.1991: lOCOsi, 30.10.1991 800s,. 10.12.1991 
JWii. 26.2.1992:70s) (Uhrin I994).3.12 [992:30051. 16 10 3993 I82si. 19.31.1993:1362si.2g. 11.1993:35si.22.l2.1993: 
30si. 15.2.1994. 815si(L'hctal.), 16.2.I995:90ind. thanal. (Obuch 1995b). 36-2.J995: l632si(Uhcul.),9.Drlrnovska 




Pip. .in Distributional patterns oTRhinolophus etoyalt :o Slovakia. For explanations see Fig. i B. 
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c. (73911, 245 m winter 1954/55 8 ind (Vachold 1956). 22 4 1955 8m, 3fcapt iVachokl 1956, 1960), 26 6 1956 4m 
eapt ,8 2 1957 Imcapt, 14 2 1958 2m, ifcapt {Vachold I960). 6 2 1958 lOuid. 3 6 1959 50ind T l72!96l M:nd 
(Od-»hsr A Hundk 1962, 1972), 22 5 1965 51 md (Gaislcr * HanaJc 1972), 25 4 19X7 20si del (Horffdc cr d l 1995), 
32 1 m 10)s,(Hvctal f. JO F.r foe. (Zi9l),.mm 22 9I99.S }m } ncl (UK Re), 1|. Oe/mrikoleplicki C-(73S7). 250 
m 1991993 lfa. Isinct (Uh). 12. Jwov (739I),256m, lolls of monastery 1361992 colouy60obs (Horaick el ul 
1995), 13. Jasov-TcpUci (7391 ),2S0n IS 4 1952 1 ind, food of S' ofwo{Obuch 1955c, 1992). 14. Jasovsk4e.(7391), 
256 m winter 1954/55 I md {Vachold 1956), 19 4 1955 1 ind . 20 8 1955 I tr.d , 3 3 1964 1 md . 14 2 1969 2 md 
(GaulcrA Han&k 1972), 5 2 1957 3 ind, 14 2 1958 I ind (Vachold 1957).-4 8 1970 100 150ob* I fa. 2 8 1972 lOohs 
{HoraCckcta| 1979), 1 8 1980 4o'nt (Horadck/tCeivcny 1984).3 8 1982 cokmyfai. 10 8 1980 3 4si obs . 12 6 1992 
4ma. 3fancl, 13 6 1992 Sst obs (HorMckcml 1995). 27 II 1994 3>i. 14 12 1994 1st.29 l 1995 25si, 12 2 1995 2si, 
252 1995 5si,123l995 14si (Fulrn 1995), 15. LlSfladicra c. (7588). 373 m 17 10 1963 (Vachold 1955), 29 6 I960 
300 obs 2 capt (Gaislcr & I Janik 1972), 14-16 8 1969 300obs, 13 8 1974 300 oh?, 13 8 1970 27m. I fa net. 13 6 1975 
50 100obs,3 8 1977 60 iOOohs (Horadek cl al 1979), 28 6 19X1 colony 250 ?Q0obs (HiwACck & Ccrvaiy 1984) 
276 1981 Into net ,21 4 £983 3si r-bs. 106 1992 6ma net (HorMek d nl 1995). 19 8 1992 300obs,6 10 1993 lOma, 
4nu.3f». I fs net. 2U 5 1994 160ob:%, 28 5 1994 5-8 obs . 50dcl. 17 8 1995 8mj, 3ma net. 18 8 1995 3m], 2 ms net, 
198 1995 lira net {Uh ct al), 21 9 1995 1 toq>»d, 3si obs (Rci), 16- Krisnohorski DlhA Lika (7389), 315 m, loft of 
school (4 8 1974 Ifa, 2tk, Ifjapi. 15 8 J974 6fa,3fs,2mj, IQcapt (fforadcfccta! 1979), Ind nfchurch tower 29 5 1980 
colony 10-25 lfn,28 6 1981 colonv SO 2tC*(HotSfek&ferveny 19X4). 27 6 19X2 colony 50-100obs .3 5 1983 2si 
(Horttek ct al 1995), «7. L’admibc. [lust.] (7488). 249 m 10 4 *955 (Grated & Povolny 1955). 9 2 1957 2 cant 
(Vachold 1960). 18.MilHdac.(7488),420m 221988 9si(Hoctal), 179 1988 3obs.ll 6 1992 lmanet (Horadckcl 
af 1995),30 5 1995 Ima. Ifa ,tc( (Uhno& Dcrtda 1995), 19. Maldtnka c.(739l), 214 m 1 8 (980 Imsncr (Horadek 
& Cxiveny 1984), 264 1987 I-2 obs/del (Mo), 20. Sitick* Jaltlnnica (7489), 256n», Jofl of evung church 22 6 1978 
Ima (Horadek ut al 1979). Ml of barrack? 14 8 1986 2-Ss« obs (Hotafcketal 1995), 21. Sdick* l!adnlc»c.(7489), 450 
>n 30 4 1954 Im. Ifcapl (Vachold 1960).22.Slaninovac.(7391),500m 264 1987 2si obs (HorAickcta! 19953.23. 
Star* Dunne* c. (7588), UOm 30 5 1 959 16 md, 20 5 1965 5*40 md (Gaislcr & Har.ak 1972), 15 8 1969 JO obs 
(Horadek ct al 1979), 24. Zveaka abyss (7388), 500 m 13 5 1983 Isi net (TTnraCck ct al 1995), 25. Uwjnfcka c. 
(7489). 380 m 26 10 1981 2 md . food of S o.W (Ob) 

Volovskc rrchy Mis (070) 

26 Krisaa IJdrka, cellar (7389), 500 m 8 9 3969 30 skeletons (Horadek ct al 1979,Hora&k AZuna I979J 
Stnl2ov»ko vrchy Mts (120) 

27. Pro&nsMc. (6976), 599 m 971960 1 ind (Zajonc 1963) 

Nizfcc Tally Mts (1 90) 

28. Pu*l4c. (7083). 943 m dal I in<l tharal (Rybaf 1980) 

RimavskA koilma basin (3S3) 

29. MrI6 icriachovcc (7585). 248 in, toll of evang church 85 1981 2stobs (Hortttek&Ccrvcny 1984, Horidckctal 
1995), JO. VertovM»«c. (7588), 200m 63 1993 leapt (Uhnn 1993a) 

Without complete data. unclear amt on valid findings 

Slovcnsky kras Mts : Domlca c . (7588). 339 :n before 1938 (St«p4nck 1938), 1949 (Vachold 1956). 1952 (Gniltch & 
Povolny 1955),Pletlvcc(7488), 218n dat '’{Topal 1954),Nizkc TattyMis : Demanovjki c.(7083), 812m 21 3 1938 
8 md (Gaislcr 1956), Podunaiska rovma lowland Jursky Sur (7769). ca 200 m, oil of severage dnt 9 (Vachold 1960), 
Samorin (7969), 126 m rial ^ (Gaislcr 1956) 

Distribution 

F:rst Stanek (1932) and StSpanek (1933) reported this species in Domica cave in Sloverisky kras 
Mts The other detailed records are from 50s and 60s (Vachold 1956,1960, Grulich & Povolny 
1955, 1956, Gaisler & Hanak 1972) 

The present record evidences a presence of Jf curyale in 30 localities situated in 7 geomor- 
phological units (13 mapping squares, 3 1% of territory of Slovakia) (Fig 3) The localities are 
sitauted in two separate regions The first is Slovensky kras Mts and adjacent mountains (pied¬ 
mont of Volovsk6 vrchy Mts ) Here, most of localities are situated (70%). and an occurrence of 
the mediterranean horseshoe m this region has been many tunes mentioned (c g Hor&£ek el al 
1979, 1995, lloraCek & £erveny 1984, Uhnn 1992, 1993b) Ibis region is considered to be a 
centre uf its distribution in Slovakia The second region is Rcvueka vrchovma Mts , mainly its 
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karst part, Dricnfansky kras, and also several localities in the RimavskA kotlina basiu. Findings 
m this region are also conected with occurrence of karst landscape (Gulicka 1975, HoriCck & 
Cerveny 1984, Hordtek et al. 1979, original data). Also rhe present data prove that stable popu¬ 
lation lives also in this part of Slovakia (Hor&tek & Cerveny 1984). 

Besides these regions, this species was recorilcd also :n Murinska planina Mts. in KostoKk 
cave in 50s (Vachold 1955, Hanak & Andgra 1980, Horacck et. al. 1979). Occasional controls in 
that locality as well as in other oaves neighbouring it did not prove an occurrence of this species 
since 1970, and the region seems abandoned by this species (HorSfiek & Cerveny 1984), which 
was confirmed also by the recent investigations (Uhrin 1995). 

Hitherto rhe most northern record of this species comes from Pruzinska cave in $tr£*ovsk$ 
vrchy Mis. (Zajonc 1963) in 570 m a. s. 1. Since that time, rhe occurrence of the species in that 
region has not been confirmed and according our present knowledge it seems to be unlikely. 
Similarly less likely is the occurrence in western Slovakia reported by old literature (Vachold 
I960, Gaisler 1956). 

Altitudinal range of records is 220-943 m a. s. I. Most of them (70%) lie in 220-400 m range 
(winter roosts 75%, summer roosts 83.4%). Also the localities of osteological findings arc in this 
range, viz., thanatocenoses in Domica cave and food of S aluco in Zbojnicka cave and Jasov- 
Teplica An exception to this rule is only finding of one holocene skull in Pusta cave in Nizkc 
l atry Mts. in 943 m (Ryhaf 1980). This record bring a different light also on the records from 
Demiinovska cave, which were evaluated as invalid (Gaisler 1956). 

Ecological notes and changes in numbers 

All hibemacula are natural caves. A high turnover in numbers and a high activity during 
winter period seems to be very characteristic in this species. In Domica cave, on February 26. 
1992, in a cluster of 70 active and mating individuals was observed (Uhrin 1993b). A number of 
bats found in a hibernaculum varied from 1 individual to colonies with a maximum number of 
1632 individuals (average 181.7 per one check, n=41 checks). It is worth of mentioning that at 
only 16 (39%) of all w inter records the number of bats per site was lower that 10 individuals. 
Already this datum suggests an extreme sociality of that species which considerably affects also 
a pattern of its local distribution. 





t 'B Changes in abundance <■fRhlno!o i ?hui i-uryule in souk localities; A - Ardovska cave (winter censuses). R Jasovska 
cave (winter censuses), C - LlSiia diem cave (summer censuses). 
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Evaluation of long-term changes is dificult The abundance of a summer colony in Li52ia 
diera cave seems to be stable with short dropping in 1975 and 1977, in Ardovska cave records 
show a decrease in abundance during llie winter periods On the other hand, abundance m 
Domica cave was stable last several years (appr 100U tnd ) (see survey of records) 

Except for S synanthropic nwsts (20% of all localities), the summer roosts arc natural caves, 
as a rule The synanthropic roosts include spacious lofts of churches and a monastery, lofts of 
smaller buildings (Jasov, KrSsnohorski Dlh£ Luka, $ilick£ Jablomca in Slovcnsky kras Mtt 
and Male Tcriachovce tn Rimavska kotlina basin), and a cellar-like room in a castle (Krasna 
Horka in the piedmont of Volovske vrchy Mts ) These synanthropic tendencies arc generally 
exceptional and may arc connected with the extreme conditions at the margin of the species 
distribution range (Hordeck & Zima 1979) The number of bats observed m these synathropic 
roosts vaned from 2 to 100 

A total of 305 individuals of this species were netted From 299 individuals with sex deter¬ 
mined males presented 75 3% (7lma, 20ms, 58mj, 76m), and females 24 7% (49fa, 8fs, 12fj, 

50 - 


CONCLUSIONS 

Summarizing all the data available on local distribution and abundance trends in three horse¬ 
shoe species, including the numerous data from, the period of last 15 years, which mostly were 
not published as yet, the present paper provides a serious basis for a detailed revaluation of 
previous ideas concerning distributional and abundance statuses of all these species in Slovakia 
It is to be pointed out that the territory of Slovakia is in that respect a very critical - the two 
horseshoe species, R ferrumequmum and R euryale, reach just here the northern margins of 
their distribution ranges, at least in the Centra! Europe, the remaining one, R hippostderos , is 
the form which drastic decline in most of the western Europe calls for a very carefull investiga¬ 
tion for which a detailed comparative data on the long-term abundance trends from any area arc 
of a utmost importance 

As concerns R hipposideros. our data suggest that in comparison with the western Europe 
where population decline in seventies resulted even in a large scale local extinctions and, in 
general, has reduced the population abundances to about 10% of original state (c g Rocr 1981, 
Schobcr & Wilhelm 1984), in Slovakia, the population decrease even in that period was minute 
only Recent period is, correspondingly with the other regions of Central Europe, characterized 
with stabilization of numbers or even with a slight increase Tins corresponds both to data from 
Hungary (cf Dobrosi 1995) and from Moravia (Gaislcr 1991) which differ from those in Bohe¬ 
mia and/or Poland where the abundance trends have shown the pattern corresponding to the 
western Europe In comparison with sixties, a shift in roosting strategy of breeding colonies of 
the Slovak population is apparent Dunng the recent period no one cave-dwelling colony was 
found Summarizing all these data, one can hypothesize that the territory of Slovakia may have 
belonged to the centre of distribution range of this species where a population status is not 
influenced by fluctuations at the range margins m a broadest sense 

Worth mentioning is that neither m the other two species, which marginal records come just 
from the Slovak territory, our data have shown any extensive abundance decline and/or range 
restrictions comparable to the trend in the west European populations Nevertheless, a shift in 
roosting siategy is apparent (cf also Horacek 1984) The recent records of both the species, and 
results (though negative) of searching for them in possible marginal areas of their distribution 
in Slovakia, enable us to reevaluate in new a course of their distribution margins 
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In a case nf R ferrumequinum, it should be stressed dial almost for sure the species do not 
colonize any of the western ridges of the Slovak Carpathians and this also concerns of the mos: 
of the regions north of Slovenskc Rudohonc Mis , i c whole die northern part Slovakia The 
margins of actual distribution range in central Europe can thus be delimited with a border 
surroundings of Slovensky kras Mis , southern regions of the central Slovenskc Rudohone Mrs 
(i c incl Murunska plamna Mts ) and than the Pilhs Mts and Buda Hills in Hungary Most of 
the Carpathian basin and the Vienna basin are not colonized by this species Worth mentioning 
are, of course, sporadic but not exceptional winter records in Moravian karst, and some other 
localities {Javoridskd caves, Lednice, PemStejn) They as well as a record in southern Poland 
suggest either a capability of seasonal movements of about a hundred kms and'or, in case of 
Moravian records a possible effect of a marginal population ui die region of the Viena basin 
Otherwise, there is an apparent gap in distribution from the Pillis Mts to the southwestern 
Germany 

In a case of R euryale , the situation is quite a different Except for temporal ofshoots up to 50 
km from contemporary sites (e g Muianska planum Mts ), the distribution area is a very strictly 
delimited and populated in quite a stable way It include a karst region in Rmiuvskii kotlma 
basin and, as a centre, the Slovensky kras Mts. and its Hungarian part, the Aggtelek karst Even 
the extensive bat investigations undertaken in Hungary, Austria and other neighbouring coun¬ 
tries during the recent years (cf c g Dobrosi 1995) did not prove this species anywhere except 
for the abovementioned regions The population under study is thus to be looked upon as a 
remarkable example of a quite isolated subpopulation, which distribution is strictly delimited 
and far distant of the range of continuous species distribution It is undoubtedly a very norther- 
most margin of the species range and at least because of that reason, the Slovak population of R 
euaryaie is worth of a profound continuous monitoring and a detailed study which should also 
establish the most effective protective measures 
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BOOK REVIEW 

BFJtGQL'ISTN R (cd) J mm unodia gnostic Approaches In.*khistosomiasis Chichcslcr-Ncw York-Brnbanc-Toronto 
John Wiley* Sons, i992, XV« 135 pp Formal 160-230 mm, hardcover, price Ulg 19 95, ISRN (M71-93401 I 

This volume represents a special edition cf Proceedings of Symposium held in Shanghai in 1990 under participation of 
I .'ruled Nations Development Programme (l.Tv'Dr), fmcm-anonal Centre for Generic fingmccring and Biotechnology (ICGFR). 
World Biiik and WHOSpecial Programme for Research atnl Training in Tropical Duuvvscs (TOK) Ii wax compiled by 51 
interniilioni.l experts fronj fcurope. f.$A and Canada. Africa. Lalin America and Amu Hie brief introduction emphasize? ll>e 
usefulness ofimtn unoduignosis m sch.stosormajis It has become evident, that parasitological techniques frequently, even 
after repeated cxair.maaors, fa;l tc reveaj low-tr.tensity infections For this reason, epidemiological survey teams have incor- 
ixHatcd serology as a way of improving die diagnostic record in geographic areas characterised by a low level of iransnus- 
shmi The volume consist!; of 13 ctaplcis. each focusing or diffcrciu aspects of immimodiagnosis Fach chapter actually 
presents a scientific rciwr! illustrated by figures, photomicrographs, diagrams und tubular reviews, and concluded wilh a list 
of selected references 

First ±rec chapters provide insights into the iramunodiagnosts and serological techniques of schistosomiasis Chapter 4 
contains information on collaborative study on antigens and methods for immunodiagnosis of schistosomiasis m China 
Investigators in Brasil (chapter 51 demonstrated their epidemiological studies of schistosomiasis mansom performed in the 
Sac Paulo State over a penod of 20 years 2 5 to 4 0 rimes higher prevalence rates were found by immunological, in compari¬ 
son with parasite tog teat techniques A team of Kenyan and British authors (chapter 6) presented an mtcrlaboratory trial of 
serologic tests for schistosomiasis in Kenya using crude and puri tied Sekatosomu mamont egg antigen Chapter 7 js devoted 
to experiments performed m Heidelberg and Mali for evaluation of immunogenic activity of recombinants m antigens In 
chapter 8 alternative preparation of5 m egg antigens for crrcumoval and intraoval precipitin tests for use in endemic area is 
described 

Chapters 9 and 10 3rc concerned with immunodiagnosis based on enzyme markers and with antigen detection in urine 
samples Chapter 11 reviews detection of the circulating anodic antigen which offers a number of advantages over the 
detection of antibodies and allow s rite follow up of antigen acmia, the correlation between antigen concentration in senun or 
urine and the worm bunlcn, and of the drug treatment With recent advances (chapter 12) in recombinant DNA methods, it is 
row possible to identify schistosome genes that encode antigens, identify the gene products, produce large quantities of the 
antigen in bacteria, purify (he antigen and evaluate its diagnostic potential The final chapter focuses on conclusions and 
general recommendations for development ofimmunodiagnosis according a strategic plan specifying operational parameters 
in advance according to entena established in concert with basic research and health service laboratories, field epidemiolo¬ 
gists, community health workers and industry 

Sehistosomiasi s, a chrome debilitating disease currently afflicts 200 to 300 million people throughout the world, causing 
SOO.OOO deaths each year ft is still increasing m incidence today The importance of this parasitosis can be documented by 
rhe participation of die world organizations mentioned above in this publication 

Jindrtch Jim 
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